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ABSTRACT 
AN ANALYSIS OF VIETNAM BASED INTERNATIONAL CONTAINER 
CARGO TRANSPORT AND POLICY IMPLICATIONS OF MANAGING 
VIETNAMESE PORTS 
Three decades has passed ever since a socialist country, Viet Nam, adopted the economic reform 
towards the goal of industrialized country with market economy. Two decades has gone since the 
United States lifted trade embargo against Viet Nam which opens up a new page for economic 
internationalization. With the export-based economic model through attracting Foreign Direct 
Investment (FDI) flows into manufacturing industry, Viet Nam enjoys a continuously high growth rate 
of economic development and it is currently one of world largest garment and textile manufacturing 
hubs. For a country with heavy dependence on international trade activities, the efficiency of seaport 
system is very vital. Along with the surge of FDI capital flows since 2006 from 2.5 billion USD to 
closely 12 billion USD in 2015, seaports in Viet Nam also experience stable growth to nearly ten 
million twenty foot units (TEUs) in 2015 from merely half a million TEUs in 1995. Port traffic has 
increased in terms of volume, however, the poor performance transport logistics system and low 
efficiency of Vietnamese port sector are categorized as the less developed countries group.  
This study attempts to analyze Viet Nam based international container transport and to provide 
policy implications of managing ports. Port sector’s deregulation in the Southern part of Viet Nam 
completed earlier than other parts, hence, findings from studies of the former port can be used as 
references for other ports in the country, or ports in jurisdiction with centrally planned background. 
The analysis is separated into three stages. Firstly, from the bird’s eye perspective, different issues 
of Vietnamese ports will be assessed, namely organizational structure, recent trends of port sector. 
Results of the current study confirm that port corporatization in the Southern part has completed; 
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Vietnamese ports’ deregulation started lately in the 2000s of the twentieth century, but their trend share 
similarities with current trends in elsewhere. As time went by, Vietnamese ports from secondary 
position in the world seaborne trade networks have provided more direct services. Port managers are 
more proactive to deal with challenge of cascade effect on vessel size, such as port equipment 
facilitation and deepening waterways. Another important outcome is identification of stakeholders in 
the port planning system by three functions land-owner, regulatory and operator. This results support 
the theoretic port cooperative modelling at the final stage. 
Another part of the first stage is the historical container cargo movement study. Container cargo 
movements for individual ports and regional ports are estimated by econometrics approach. The 
current study finds that most of the time data series are nonstationary, thus, differencing technique is 
necessary and the Autoregressive Model can bring out highly accurate result. A highlighted 
contribution of this study is forecasting the port throughput in the next five years for three regions of 
Viet Nam. For policy and planning application, Vietnamese Ministry of Investment and Planning will 
find this result necessary for port planning serving key economic regions. 
Secondly, the research scope is narrowed down to business-level, which are ports in southern part 
of Viet Nam. The study aims at explaining shipper’s port choice behavior using discrete choice 
approach. Its findings include, first, shippers in Viet Nam desire for more direct ocean services and 
more frequent service the most; second, heavy dependence on inland water transport for inland drayage 
in Southern part actually causes shipper’s high disutility. This empirical study on Vietnamese shippers 
is consistent with the results from previous studies in developed countries. As the value of 
containerized cargoes has increased over time, time factor, schedule reliability, service frequency 
factor are critical for port choice. 
Finally, findings from historical and market interactive perspective analysis are combined into a 
theoretic model using game theory approach. This model considers the behavior of different port’s 
stakeholders in a market where government who has the power to influence every decision. However, 
contrary to centrally planned fashion, government makes decisions basing on market interaction and 
the rationale is a win-win solution for everyone’s benefit. Firstly, the Nash equilibrium in the normal 
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condition is found. Secondly, different scenarios are used for the sensitivity analysis. Then, most 
effective scenarios are selected for the cost- benefit analysis to ensure the feasibility of the cooperative 
schemes in practice. Numerical examples confirm that the port – government cooperative scheme in 
handling charge can reduce the port resources wastefulness under government’s subsidy condition.  
Finally, the port efficiency at southern part of Viet Nam will be enhanced.  
This study combines both empirical and theoretic approach to find out workable solutions to port 
management in Viet Nam. Ports in Viet Nam are rarely studied, however, when the government of 
Viet Nam is looking for solutions to reform ports and manufacturing industry which is deeply 
integrated in the multi-national corporation’s supply chain, this study can bring out meaningful policy 
implications. For academic application, this research will trigger more empirical researches on other 
parts of Viet Nam to enrich port studies literature. 
However, several things need to be improved in future studies. Firstly, the multinomial logit model 
in port choice can be developed into nested logit model, then, it can reveal whether port choice or 
carrier choice is decided first. Secondly, in the cooperative game model, some major stakeholders such 
as carriers and municipal government are assumed less importance to port coordination scheme. If 
their behaviors can be formulated and integrated, model can generate more insightful port management 
solutions. 
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CHAPTER 1 
INTRODUCTION 
 
1.1 Background 
The adoption of economic reform policy in 1986, Doi Moi in Vietnamese, and US lifting the trade 
embargo against Vietnam in 1994 can be regarded as turning points for economic and social 
development of Viet Nam from a centrally planned economy towards a market-based economy. The 
Government of Vietnam (GoV) has articulated the goal for Vietnam to become an industrialized by 
2020. With the export-based economic model and foreign direct investment (FDI) attraction policy, 
Viet Nam has thrived in economic development and regarded as one of the fastest-growing economies 
in Asia, GDP per capita growth rate is 5.5 percent in the 1990s, 6.4 percent in the 2000s. 
Later, its international economic integration has been more active, in 1995 becoming member of 
Association of South East Asian Nation (ASEAN) in 1995, in 2007 Viet Nam becomes member of 
World Trade Organization, signing other regional and bilateral investment agreements  
Noticeably, the ASEAN Economic Community (AEC) is the end goal of full economic integration 
by year end 2015. Member States realize that efficient transport connectivity will strengthen 
competitiveness each individual export products, and become a promising destination of multinational 
corporation investment. Hence, one of the main pillars in AEC cooperation is improving the 
connectivity of overall region. The ASEAN countries signed and ratified the ASEAN Framework 
Agreement for the integration of Priority Sectors and the Roadmap for the Integration of Logistics 
Services endorsed in 2007. Tongzon (2011) mentions the improvement in logistics efficiency of each 
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Member State of ASEAN will contribute to the integrity of transport system and the overall economic 
and social development of community.  
However, twenty years after Viet Nam’s international economic integration, problems still persist. 
The export-based economic model faces a lot of competition due to over-stretched and ageing transport 
infrastructure and inefficient bureaucracies (see Tongzon, 2011). World Bank publishes some 
indicators for transport cross-border trade and logistics performance indicator (see World Bank). Viet 
Nam economy is classified to be less developed group in the Association of South East Asian Nation 
community (also called CLMV which stands for Cambodia, Laos, Myanmar and Viet Nam). In terms 
of Gross National Income, Singapore and Malaysia are top two economies which provide the highest 
ranked logistics services. Viet Nam’s logistics, port and international trade performance are ranked 
highest in the CLMV group, but it still has a long way to go in comparison with top performers. Arvis 
et al. (2007) explains the poor performance of CLMV countries comparing with ASEAN-6 is caused 
by the poor infrastructure quality, poor competencies of service providers, inefficient custom process 
and the (former or current) centrally planned economies.  
But, very often technical reports by World Bank or Asian Development Bank about port or logistics 
studies (see) are motivated by their special objectives rather than with the academic motivations, from 
their fact findings they generalize conclusion for countries. The most repeated implication is “there 
should be more investment on port and transport infrastructure”. The second most seen remark is 
“reduction in bureaucracy of custom”.  Some recent publications on port studies of Viet Nam (see 
Banomyoung et al. 2015, Nguyen, 2016) are still using descriptive approach. The lack of references to 
port studies in CLMV countries is usually attributed to data limitation and availability. However, these 
barriers must be overcome and those motivate author to conduct the study. 
Thus, several questions were prompted.  What are the detailed problems that ports in countries 
where the restructuring and deregulation is still undergoing with the centrally planned background? 
What approaches can be utilized for port studies if the constraints are the lack of systematic and holistic 
researches as foundation? Last but not least, what is its application for port system management? 
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1.2 Objectives of study 
1.2.1 Main objective  
Vietnamese port development is rarely seen due to its socialist regime struggling for a market 
economy while centrally planned mechanism still persists. Its economic and social development is 
heavily dependent on the export and imports via seaports and so far the understanding of container 
ports in here is insufficient. Hence, findings from the study on Vietnamese ports will provide key 
information for the national port deregulation process. The multi-perspective approach is useful for 
overcoming the weakness of centrally planned decision making mechanism. Findings on Vietnamese 
shippers’ behavior and the feasible cooperative port model are important for policy makers, port 
management teams and container carriers in short-term and long-term periods.  
Taken together, this study clarifies the Viet Nam based international container cargo transport and 
policy implications of managing Vietnamese ports. 
 
1.2.2 Specific objectives 
The main objective of this study can be specified into details as following 
① Revealing the container shipping trends of Viet Nam focusing vessel flows and official 
container services to Vietnamese ports since 1995. 
② Analyzing the structural relations and characteristics of container flows through ports in Viet 
Nam. 
③ Revealing the feature of Vietnamese shippers’ port choice behavior. 
④ Analyzing the possibility of cooperative relationship among ports- and government for 
efficiency port management in the southern part of Viet Nam 
 
1.3 Classification of main body chapters 
Without prior researches about Vietnamese port management, it is important that author has a 
comprehensive understanding of its local context. A review of its past performance will reveal its 
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achievements and/ or weaknesses from bird’s eye perspective. However, this study alone is insufficient 
for port planning and the policy maker might fall right into the centrally planned trap without 
interaction between consumers and businesses. Hence, analysis of shipper’s (also called port-end users, 
tax payers, cargo beneficiary owners) behavior in a specific market, e.g. port service, is vital for 
planners. Finally, a comprehensive understanding of historical and current market situation is a 
stepping-stone to generate a rational solution on port management in the long-term period.  
 
 
 
 
 
 
 
Figure 1.1 Schematic classification of body chapters  
With respect to the above classification, the historical study of container transport system will be 
presented in terms of bird’ eye perspective (Chapter 2.2, 3, 4); market interactive perspective (Chapter 
5); and problem solving perspective (Chapter 6). 
 
1.4 Outline of the dissertation  
The framework of this dissertation is shown in Fig. 1.2. The dissertation comprises seven chapters. 
Briefings on these chapters are presented as following, 
Chapter 1: This chapter introduces the background, the necessities as well as the aims of this study. 
Chapter 2: This chapter reviews the existing literature on topics relevant to port perceptions and 
evolution during 1990s, 2000s; empirical port policy studies at country level;  
Chapter 3: This chapter reviews Vietnamese port organizational structure; port reforms in Viet Nam 
during past two decades and the important legal documents. 
Chapter 4: This chapter provides information about container shipping trends of Viet Nam focusing 
vessel flows and official container services to Vietnamese ports since 1995.  
Historical study – Bird’ eye perspective 
Organizational 
structure 
(C. 2.2, C.3) 
Trends 
(C. 4) 
Cargo 
movement 
(C.5) 
Market interactive perspective 
Shippers’ port choice behavior 
(C.6) 
Problem solving perspective 
Theoretical model and 
numerical examples 
(C7) 
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Bird’s eye perspective 
(Chapter 4, 5) 
Market interactive 
perspective 
(Chapter 6) 
Problem solving perspective 
(Chapter 7) 
 
 
Chapter 5: This chapter studies the structural relation of container movements basing on historical port 
throughput data observation. Prediction for regional port volumes in next five years is 
utilized. 
Chapter 6: In this chapter, the discrete choice analysis is used to reveal shipper’s port choice behavior. 
Chapter 7: This chapter clarifies the possibility of port-government cooperative schemes to enhance 
port efficiency in southern part. The game theoretical approach is utilized for solving the 
issue. The cost-benefit analysis is essential for confirming the feasibility of these schemes.  
Chapter 8: This chapter presents the overall conclusions of this study and the recommendations for 
port policy management as well as future studies. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2 Framework of the dissertation 
In Fig. 1.2, the red arrow lines represent interrelationships between the chapters. 
 
 
Chapter 2, 3 – Literature 
review, Port Policy Review 
Chapter 8 – Conclusions and policy 
implications 
Chapter 1 – Introduction 
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CHAPTER 2 
LITERATURE REVIEW 
 
 International port studies 
2.1.1 Port definitions and the role of port authority 
In the 1990’s:  
The 1990s have been marked by fundamental institutional change in transport infrastructure 
provision at the global scale. In the port industry, there has been a massive entry of private participants 
(see Olivier and Slack, 2006; De Monie, 1994; Brooks, 2004). The motivations for privatization 
include improving efficiency, reducing government involve, reducing financial burden on government, 
providing access to alternative sources of investment, introducing commercially focused management 
and expanding trade (see Eyre, 1990; United Nation, 1995; Baird, 2000; Frankel, 1992).  
As a result of privatization of the private sector participation in port operation and management, the 
mission of port authority has been changes to five main functions, namely, landlord and performance 
monitoring function; policy-making, planning and development function; marketing, public relations 
and promotion function; port training for human resource function (see De Monie, 1994). While World 
Bank distinguishes port administration as service ports, tool ports, landlord ports and fully privatized 
ports according to its ownership and operating structure of ports. Under landlord port model, the port 
authority acts as regulatory body and as landlord while port operations (especially cargo handling) are 
carried out by private companies. 
Another port definition by Slack (1993) during this period is widely cited:  
“Ports are becoming pawns in the game of commerce that is global on scale, and on a board where 
the major players are private corporations whose interests rarely coincide with the local concerns of 
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the port administrations… Even the largest ports have become pawns rather than dominant players in 
the world-wide transportation game…port authorities find themselves less and less control of their 
destinies.” 
In the 2000’s:  
In this period defining the role of port authority is still a core research theme. Notteboom and 
Winkelmans (2001) argue that port authority is required to act in close cooperation with private sectors 
with a proactive port management strategy, and create a platform to work with relevant sectors in the 
port community and provide a high level of competitiveness an  unconstrained market. Later on, 
Robinson (2002) (also see Carbone and De Martino, 2003; Notteboom, 2007) defines port as a third 
party service provider who intervenes in the supply chain of individual firms.  
“Port are elements embedded in value-driven chain systems…they deliver value to shippers and 
other third party service providers in the value driven chain; they will segment their customers in terms 
of a value proposition; and will capture value for themselves and for the chain in which they are 
embedded in so long.”   
Later on, Notteboom and Rodrigue (2005) suggest that port authorities in the regionalization phase 
can play an important role in shaping regional load center networks and logistics poles. First of all, 
port authorities should promote efficient intermodal system in order to secure cargo under conditions 
of high competition. Secondly, the development of strategic relationships with other transport nodes 
is another important role. The form of coordination and cooperation vary from informal programs to 
advanced strategic partnerships.  
Parola and Maugeni (2013) adopt the stakeholder perspective, they argue that port managers widen 
their scope focus from meeting regulatory and legal requirements to broader activities that include 
addressing the concerns of citizens and tax payers. They create taxonomy of the emerging conflict 
sources and parties, providing a guideline to port managers on what kind of conflicts they must address 
and how these situations must be managed. Lam et al. (2013) also use stakeholder approach for their 
study at the regional port governance scope to cooperate all ports in the Pearl River Delta to prevent 
destructive competition (also see Martin and Thomas, 2001; Heaver et al., 2001;  Cullinane and Song, 
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2001; De Langen, 2004; Yap and Lam, 2004; De Langen and Visser, 2005; De Martino and 
Morvino,2008). 
    
2.1.2 Port development trends 
This section selectively summarized some trends in port developments during last decade. 
The economy of scale in vessel size: 
The scale increases in vessel size put pressure on container terminals facilitation to accommodate 
ultra large container carriers (see Cullinane and Khanna, 1999; Drewry Shipping Consultant, 2001; 
Gilman, 1999, Notteboom, 2007). The competition for large vessel calls is the main driving force for 
ports’ investment on new container facilities and equipment. 
Transnational corporations in port sector: 
The port privatization in 1990s together with governmental liberal view of the role of the market 
and foreign investment incentives, the port international management started (see Robinson, 1998; 
Midoro and Pitto, 2000; Olivier and Slack, 2006; Notteboom, 2007). Port reforms at global scales have 
provided firms with unprecedented window of opportunity that has driven the emergence of the port 
sector transnational corporations (TNCs). TNCs have managed to build international port sector 
portfolios in less than a decade. Ocean carriers have also displayed aggressive expansion strategies of 
their terminal business. Asian TNCs are playing a central role in the internationalization of port 
management. 
“The emergence of several Chinas” (Robinson, 1998)  
In the 1970’s Chinese government authorized establishment of special economic zones. Later, 
foreign investment incentives were granted to “14 coastal cities” where “open areas” were established 
further. In the late 80’s, 90’s joint venturing and new management strategies for ports in China have 
enhanced the potential for the development of new shipping linkages and networks. Robinson also 
mentions the realignment of liner shipping of Asian hub/ feeder networks. High growth rate with 
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region’s ports that make direct calls rather than feeder calls economically attractive. In the due time 
course, secondary ports in Asian will be integrated into direct call, mainline networks. 
 
2.1.3 Empirical researches about port reform at country level 
The question about whether or not port studies have been localized is often raised, as most of the 
authors of port researches are nationality related to the country ports in their empirical studies. This 
concern raises another question that whether or not these studies will lose their generality. On the other 
hand, many scholars share common opinions about the need of understanding the local contexts in port 
reforms. Van der Lugt et al. (2013) empirically study one of the most modern container port models, 
port of Rotterdam and they focus on the internationalization component of port strategy. The article 
also indicates that a “copy and paste” approach is a poor approach path to follow. The authors analyze 
the different economic and institutional contexts in which ports operate, the role of multinational 
companies that operate in a port cluster. Ng and Gujar (2009) also highlight similar warnings on the 
danger of implementing “western solutions” in developing economies without investigating 
fundamental regional differences. Ng and Pallis (2010) study the diversity of three ports in Asia and 
Europe before and after reform. They suggest that similar reforms follow divergent paths of trajectory 
in different regions with political-cultural traditions standing as causal factors. Consequently, port 
policy-making agents and stakeholders should be cautious rather that a priori accepting generic 
solution put forward by global institutions. 
Le and Idea (2012), Slack and Wang (2002) explain why Hayuth’s model for US ports (see Hayuth, 
1988) cannot be applied for other country’s port system. In reality, due to vital importance of port 
facilities as basis infrastructure to facilitate the development of the national economy, the governments 
intervene in the port development in various ways, such as direct investment or policy incentives. They 
conclude that institutional factor is one of driving forces for the success of East Asian container ports.  
Petit (2008) adopts a long-term historical view on United Kingdom market-based port policy to 
raise concern of fully privatized port model has led to some ports are operated by Dubai government. 
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The UK is not entirely in control of its own destiny with regard to the operation and expansion of 
major ports. The political question that the political color of the government would be affected is raised.  
Chen (2009) reviews the evolution of the port authority’s role and recent changes in port 
administrative structure worldwide, and discuss its implication for restructuring Taiwanese ports. He 
emphasizes that the political orientation which largely affects the legislative framework of port 
program. He suggests that Taiwanese port authority’s dual role, regulator and operator, is against the 
principle recently adopted worldwide and port corporatization will be a good alternative for 
restructuring.  
In a rare exemption of studies about secondary ports, Ghashat and Cullinane (2013) study port 
reform for developing countries which have public ports, the case of Libya. The Libya’s ports were 
administered and operated in a  highly centralized fashion with all port functions (landlord, regulatory 
and operations) in the hands of public entities. They conclude that the current governance structure of 
Libya’s ports is no longer efficient. As the country’s economic policy has changed and become more 
liberalized, involving a movement towards a market economy and an increase in the participation of 
the private sector in all economic activities. At the micro level, the port sector is characterized by low 
efficiency, low productivity and high levels of bureaucracy. In addition, the government‘s desire is to 
convert one or more country’s ports into a hub to serve as a gateway for the trade of landlocked 
countries. They find that the involvement of  foreign operators is the most effective entity for achieving 
the devolution policy with superior performance.  
Other empirical port reform studies are by Serebrisky and Tryjillo (2005), Culllinane and Song 
(2001), Defillppi (2004), Pettit (2007). Dooms et al. (2013) analyze the path dependency in transport 
infrastructure for the port of Antwerp. Galvao et al. (2013) study the Brazilian seaport system in review 
of post institutional and economic reform.  
In  a review of port studies in between 1997 and 2008, Pallis et al. (2011) conclude in the 2000s the 
number of studies evaluating specific country-level port governance policies increased. The specific 
research field has developed well beyond the initial, localized and descriptive studies of governance 
reforms. But, challenges remain. Research on port governance is focused on large (container ports, 
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study of secondary ports being are exemption. A better understanding of the governance of port 
systems, rather than specific major ports, is wanted.  
 
2.1.4 Methodology and approaches 
Table 2.1 synthesizes main themes and details of port planning and development studies. Some 
often cited articles are included. 
Table 2.1 Port planning and development studies: widely used approaches 
Themes Details Authors 
Port 
planning 
Review papers and detailed studies of 
developments at port or at national level; 
implications of network integration, and 
technology; only few forecasting studies 
Wang, 1998; Haynes et al.,1997 
Impact 
studies 
Economic impact at a local or regional 
scale; Input-output analyses, though 
criticism exists; study of the relation 
between port efficiency, maritime costs 
and trade flows. 
Hughes, 1997; Castro and Coto 
Millan, 1998; Brayn et al., 2006; 
Hall, 2004; Sanchez et al, 2003; 
Clark et al. 2004;  
Port 
development 
Specific issues analyses (location, size, 
strategies, investments); studies of 
international, national and local 
(economic, political, geographical) 
factors in shaping port development; 
some terminal development studies;  
dominance of container ports 
developments 
Todd, 1997; Comtois 1999; 
Hoyle 1999; Marcadon, 1999; 
Brunt 2000; Wang and Slack 
2000; Brodin 2001; Priemus 
2001; Loo and Hook 2002;  Wood 
2004; Paul 2005; Wood and 
Dibben 2005; Grossmann 2008). 
Tendering 
concessions 
Understudies theme but expanding 
research interest; local, regional 
application; recent interest in the 
theorisation of the economics and the 
regulatory framework 
Turner, 2000; Defilippi, 2004; 
Fernandez et al., 1999; Van 
Niekerk, 2005; Pallis et al., 2008 
Source: adapted from Pallis et al. (2011) 
 
2.2 Vietnamese organizational structure  
2.2.1 National transport sytem 
Viet Nam is located in Southeast Asia, and bordering China, Laos and Cambodia. Vietnam has 
3,444 kilometers of coastline on the Gulf of Thailand, Gulf of Tokin and the South China Sea. With a 
population of 91.7 million, demand for freight transport for international trade and domestic service is 
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massive. The modal share for demand of freight (shown in Fig. 2.1) during 2000- 2014 shows the 
competition among modes of transport in tonnage.  
In Fig. 2.1 total demand for domestic inland water and coastal transport of Vietnam ports during 
2000-2014 increases by 196 million tons, but in terms of modal share it reduces from 27.2% to 24.4%. 
This is due to a strong model shift towards road transport, of which share stably grows by ten percent. 
Inland waterway transport annually handles 20-25 % of total amount of freight. This means of transport 
are regarded as very cost-effective for shippers of agricultural products. But the coastal transport has 
shrunk its share gradually, as Nguyen (2016) explained the reduction of total tonnage of Viet Nam flag 
carriers in recent years. Also, due to the restrictions on cabotage, foreign flag carriers are forbidden 
from carrying domestic bound cargo.  
 
 
Figure 2.1 Modal share (in percent) shift of Vietnamese domestic freight 2000 - 2014 
Source: author composed from Vietnam Statistics Bureau 
(https://www.gso.gov.vn/default.aspx?tabid=721) 
 
2.2.2 Port organizational structure overview and stakeholders explanation 
This section will summarize the organizational structure of Vietnamese port system in both national, 
regional scope and business level with an aim to provide readers a general knowledge of this system. 
a. National port system classification 
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Due to the geographical shape of long coastline, Viet Nam port sectors are separated into several 
clusters from North to South. Since 2009, there have been six ports ranges, and Fig. 2.2 illustrates their 
distribution as follows (see Decree No. 2190/QD-Ttg): 
No.1: Northern port range from Quang Ninh to Ninh Binh 
No.2: Northern Central port range from Thanh Hoa to Ha Tinh 
No.3: Central port range from Quang Binh to Quang Ngai 
No.4: Southern Central port range from Binh Dinh to Binh Thuan 
No.5: South Eastern port range 
No.6: Me Kong River port range 
From the classification by function (see Decree No. 540/ QD-BGTVT), Vietnamese port system 
includes 49 ports allocating among 28 municipal territories, along 3,260 km coastline. These ports are 
categorized into three types (I, II, III) according to their significance to Vietnamese economic and 
social economic development.  Ports type I which major ports for national and inter-regional economic 
and social development include 17 ports. In this category, some ports are planned to be national 
transshipment ports, namely IA.  In 2014, Lach Huyen port  in Hai Phong , Cai Mep Thi Vai in Baria 
Vung Tau and Van Phong in Khanh Hoa are classified as type IA. Ports type II (23 ports) and type III 
(9 ports) serve to economic and social developments of municipality and enterprises, respectively.  
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Figure 2.2  Six port groups in Viet Nam 
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b. Port organizational structure 
Most of the container ports in US, EU, Japan belong to municipal government or state government, 
while many ports in Asia, e.g. Singapore, Hong Kong, Kaohsiung, Busan, are directly controlled by 
central government. Especially, ports in UK are fully privatized. Corresponding to ownership rule, 
there exists organizational structure of port authority (PA) in the fashion of government department, 
statutory port authority, state-owned limited corporation or private company (see Chen, 2009). In Viet 
Nam, all 49 ports are public ports, hence the closing and operation of all these ports are decided by 
government of Viet Nam (goV).  
Table 2.2 clarifies the most updated organizational structures for major Vietnamese container ports 
by adopting the three functions port model suggested by Baird (1995). Below are definitions and 
functions of some main stakeholders in Vietnamese regulatory port system. 
“Vietnamese Ministry of Transport” (MoT) is responsible for the long-term development plans of 
ports, dredging navigational channels and waterways in the jurisdiction of Viet Nam. Municipal 
administration is responsible on land use management of these ports, but, in some special cases, other 
ministries or governmental bodies can be the landowner (see column 4 of table 2.2).  
“Viet Nam Marine Administration” and their local branches represent MoT to regulate all water 
jurisdiction. 
“Vietnam National Shipping Lines” (VINALINES) was established in April 1995 and now one of 
the largest Vietnamese state-owned enterprises in the port sector and they are directly controlled by 
MoT. Vinalines has a strong presence in the domestic shipping market as well as major regional trade 
lances. Vinalines also has a comprehensive network of port and container terminals in Vietnam and 
manages twelve seaports companies throughout the country. MoT continuously put pressure on 
Vinalines to port corporatization for port reform, however, the results have yet to be seen. 
“Corporatization” is defined transforming former statutory authorities into government-owned 
corporation by specific legislation (see Chen, 2009). But, for Vietnamese context,   corporatization  
refers to the withrawal of SOEs from port operating function. The operation of ports is transferred to 
stevedoring companies which are joint stock or joint venture companies. 
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Regarding the land-ownership, state-owned enterprises (SOEs) which are under control of a certain 
government department play the role of landowner. They lease the land to stevedoring companies 
(operator) with or without prior investment on port infrastructure and superstructure.  
In Viet Nam, the dual administration, between two government departments, usually happens. This 
characteristics can be easily found in ports of Ho Chi Minh City (see column 5 of Table 2.2). This 
mixed structure generates a lot of confusion in developing long-term strategies for one port region. 
With such a diverse range of organizations and individuals involves, it is not surprising that there was 
no coherence or overall logic to the development of berth and port facilities. 
Table 2.2 Container port organizational structure 
Municipal 
jurisdiction 
Waterfront 
jurisdiction 
Port Landowner Regulatory Operator Since 
Ho Chi 
Minh City 
(HCMC) 
Ho Chi Minh 
Maritime 
Administration 
(MA)b. Board 
of 
Commissioners 
are elected by 
Vietnam 
Maritime 
Administration 
(Ministry of 
Transport) 
Cat Lai 
Saigon Newport 
Corporation 
(SNP)a 
Ministry of 
Defense 
(MoD); 
Ministry of 
Transport 
(MoT) 
Cat Lai Joint Stock 
Company (JSC) 
1998 
Sai Gon VINALINESa MoT Sai Gon Port JSCa 1860 
Ben Nghe 
Saigon 
Transportation 
Mechanical 
Corporation 
(SAMCO)a 
Municipal 
government; 
MoT 
Ben Nghe Port one-
member limited 
companya 
1988 
Vietnam 
International 
Container 
Terminals 
(VICT) 
Southern 
Waterborne 
Transport 
Corporation 
(SOWATCO)a 
State Capital 
and 
Investment 
Corporation 
(SOE); MoT 
Concession 40 year; 
Joint Venture (JV) 
First Logistics 
Development 
Company 
(Singapore-based 
MITORIENT 63%, 
SOWATCO 37%) 
1998 
Sai Gon 
Premier 
Container 
Terminal 
(SPCT) 
Tan Thuan 
Industrial 
Promotion 
Company 
Limiteda 
Municipal 
government; 
MoT 
Concession 43 year; 
JV DP World 80% 
share ownership 
2008 
 
Tan Cang 
Hiep Phuoc 
(TCHP) 
Hochiminh City 
Export 
Processing and 
Industrial Zone 
Authority 
(HEPZA)c 
Municipal 
government; 
MoT 
Tan Cang Hiep 
Phuoc Port JSC 
(subsidiary of SNP) 
2015 
Ba Ria 
Vung Tau 
(also 
called Cai 
Mep Thi 
Vai) 
Vung Tau MAb 
Sai Gon 
Port- PSA 
International 
Port (SP-
PSA) 
Sai Gon Porta MoT 
JV (Sai Gon Port 
36%, VINALINES 
15%, PSA Vietnam 
49%) 
2009 
Tan Cang – SNPa MoD; MoT JV (Saigon Newport 2011 
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Cai Mep 
International 
Terminal 
(TCIT) 
Corporation 36%, 
Mitsui OSK Lines 
21.3%, Hanjin 
Transportation 21.3% 
and Wanhai Shipping 
21.3%) 
Cai Mep 
Japan ODA 
Vietnam MAb MoT 
Concession 30 year; 
SNP 
2016 
Cai Mep 
International 
Terminal 
(CMIT) 
VINALINESa MoT 
JV (Sai Gon Port 
15%/ VINALINES 
36% of share, APM 
Terminal 49%) 
2011 
Hai Phong 
Hai Phong 
MAb 
Hai Phong 
VINALINESa MoT 
Port of Hai Phong 
(JSC)a 
1874 
Dinh Vu 
Dinh Vu Port 
Investment & 
Development (JSC) 
2007 
Doan Xa 
Doan Xa Stevedoring 
(JSC) a 
2003 
Transvina Transvina (JSC)a 2005 
Da Nang Da Nang MAb Da Nang VINALINESa MoT 
Port of Da Nang 
(JSC)a 
1901 
a: state-owned enterprise; b: government department; c:statutory authority 
 
c. Institutional and political factor in port management in southern part of Viet Nam 
Ports in southern part of Viet Nam completed their corporatization earlier and they account for more 
than 70 per cent of international cargo trade, hence, this port group will be closely studied as a reference 
for other parts. This group includes the most diversified port forms of administration (by SOEs such 
as Vinalines, Saigon New Port,  Sowatco and by municipal government such as Tan Thuan Industrial 
Promotion Company, Samco, Hepza). But, HCMC port sector is characterized by a messy institutional 
situation where various public entities shared the administration of port operations with overlapping 
responsibilities.  
Unlike HCMC ports,  Baria Vung Tau Committee of People do not directly govern any terminals. 
Ministry of Transport invested on port infrastructure and superstructure of four terminals (see Table 
2.2). CMTV ports originally included seven container terminals, later, due to lack of demand for 
handling services, three terminals have been used to handle bulk/ general cargo.  
CMTV ports were developed with the goV’s motivation to take over the role of gateway port from 
HCMC ports. At that time, under Decision No. 46/2010 signed by Prime Minister, five ports in HCMC 
locating nearby central business district (CBD) areas must relocate to newly planned terminals by 2010, 
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Cat Lai terminal (on Dong Nai river), Hiep Phuoc terminal (on Soai Rap river), Cai Mep Thi Vai (in 
Baria Vung Tau province).  
CMTV has been operated for seven years, but, goV’s motivation to turn CMTV into a national 
transshipment hub port is far from reality. It has had to deal with over- capacity during a long time and 
the capacity utilization ratio is less than 20 per cent. This wastefulness of resources has been heavily 
criticized.  
There are two factors that goV could not have predicted, firstly, the aggressiveness of Saigon New 
port (SNP)’s strategies in their early relocation main based terminal, investment on containerized 
facilities and equipment, cooperating with shipping lines to increase number of services during early 
2000’s. At that time, most ports in Viet Nam were still SOEs which performed at low efficiency and 
most of the profit and loss went to national budget. This decision helps SNP emerge as the most 
efficient container terminal operators in HCMC. Nowadays, most of the shippers choose SNP terminal 
in HCMC to pick-up or deliver cargoes. Secondly, HCMC Committee of People, as the municipal 
government of HCMC port, has always emphasized on the vital role of port service sector to city’s 
income tax, as much as 40 percent. Therefore, the municipalitiy government has put a lot of effort on 
improving the hinterland connectivity for the newly relocated ports in HCMC jurisdiction with the 
national highway system. They funded the deepening, dredging navigational channels to these ports. 
They also suported to construct new roads to reduce congestion at terminal.  
This governance issue in CMTV is similar to ports of China before deregulation in 1984 (see 
Cullinane and Wang, 2007 and Le and Ieda, 2012). Though port operation is carried by local port 
authority, all port operation related profits and losses went to the national government. Under this 
regime, local governments at the provincial levels were not involved either in port development or 
operation, and had no control over port authorities, thus, the local government has little motivation for 
port development or improving port operation efficiency. The solution of Chinese ports governance is 
using dual administration is to encourage the local governments to actively participate in port 
development, thereby solving the serious problem of sufficient port facilities.  
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Nevertheless, this conflict of benefit between two municipalities is a political factor which is out of 
the scope of this thesis. This sub-section is meant to provide the local and political context for readers 
to understand Vietnamese ports. 
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CHAPTER 3 
VIETNAMESE PORT POLICY REVIEW  
 
3.1 Introduction 
  
Sukdanont et al (2013) pointed out two key points for the success of Port of Singapore nowadays 
are the corporatizing Port of Singapore Authority in 1997 and the introduction of in-house computer 
technology into transshipment port operation. As for the success of Malaysian Port, such as Tanjung 
Pelepas which is open in 2000, Slack and Wang (2002) explained that Malaysian government offered 
the dedicated terminal service at Tanjung Pelepas to major shipping lines, i.e. Maersk-Sealand and 
Evergreen. As for Thailand ports, Sawarut (2012) and Sukdanont et al (2013)  argued that an important 
step in port deregulation is creating an organization which is responsible for port master plan for both 
public and private ports to integrate and utilize the system`s capacity. Regarding Viet Nam ports, some 
researchers (Ly and Duong, 2010; Chinh et al, 2012) emphasized that the underdeveloped transport 
infrastructure resulted in the low efficiency of port system. They concluded that the government should 
encourage the private sectors to invest in port facility and operation. 
This chapter aims to summarize important historical events and the highlighted Doi Moi Policy 
and other economic achievements and consider the port policy evolution, and finally discuss the 
current issues which Viet Nam suffers. 
This chapter has four bodies. In Section 3.1, background of research briefly is shown.  Section 3.2 
includes the overview of port policy of Viet Nam in the last five decades. In Section 3, some major 
issues of port master plans are analyzed, and two major port operators` competition for understanding 
the seriousness of mismatch of port master plan against market demand are focused. Finally, Section 
4 is research findings and discussing the future direction for port management in Viet Nam. 
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3.2 Port Policy Review 
3.2.1 Before Doi Moi (Renovation) 
In 1945, President Ho Chi Minh declared the country’s independence on the 2nd September, and 
during 30 years afterwards Viet Nam suffered heavily from the two Indochina Wars, against France 
and the United States. On 30th April 1975, North and South Viet Nam were reunified.  Since 1976, a 
peace situation was re-established over the territory, and Vietnamese Communist Party became a 
leading political party of Vietnam. Vietnam economy is shaped by the Communist Party. 
During the post-war period, from 1976 to 1985 or “subsidy phase”, the economy development 
policies had not brought any result. Viet Nam economy faced enormous difficulties in production, 
imbalances in supply and demand, inefficiencies in distribution system, three digit inflation rates, and 
increasing debt problems (Five Year Plan 1986).  
 
3.2.2 Doi Moi Phase  
The collapse of Soviet Union and Eastern Europe in 1991 pressures Vietnam Communist Party 
urgently to reform the stagnant condition of the economy. Therefore, in the 4th Five-Year Plan, the 
Communist Party launched Doi Moi Policy in 1986. This policy replaced the centrally-planned 
economy with a market-based mixed economy driven state-owned industry. Doi Moi Policy helped 
Viet Nam economy turn into a new page in history. According to Quy (2011), this policy stimulated 
the manufacturing, agriculture to grow, and emphasized to encourage its export activities. 
 
3.2.3 Development phase 
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Figure 3.1 Vietnam Gross Domestic Products (GDP) and Container Port Traffic (TEU) 1986-2012 
Source: Composed by authors, data retrieved from World Bank website (2014) 
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=VN 
 
Thanks to Doi Moi Policy, Vietnam could fit itself to market-based economy gradually. And then, 
government actively set up diplomatic relation with the United States, European Union, and more than 
100 countries. The government also attracted foreign investment to build up both manufacturing 
industries, infrastructure, to create jobs, etc. Figure 3.1 shows that both GDP and Throughput of 
containers slowly increased from 1991 to 2000. From 2001 to 2008, however, these indices grew 
exponentially. 
Since 2006, the renovation process emphasized on equitizing process (Five Year Plan, 2006), 
which means the reduction of the number of state-owned enterprises (SOEs) (see Table 3.1). 
According to Ministry of Finance and the Agenda for WTO integration, the number of SOEs in Viet 
Nam is projected to be 12,000 (1990), 6,000 (2000), 1,309 (2011) respectively, and only 300 SOEs 
afterwards. Similarly, Port SOEs in Viet Nam, such as Vinalines and Sai Gon New Port, started 
corporatization process since 2006. 
The World Economic Crisis (from 2008 to 2009) decreased growth rate of Viet Nam GDP (Fig.3.1). 
In the most current Five-Year Plan for the 2011-2015 period, the government emphasized the 
“Economic Growth Model” to recover this stagnancy. The current plan reflects the government’s 
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efforts on restructuring major sectors of the economy. Vinalines Holding Company (Vinalines), under 
the government’s decision, started restructuring by withdrawing capitals (di-investment) from 
commercial, trading, finance, and corporatizing subsidiaries. 
 
Table 3.1 Summary of Five-Year Socio-Economic Development Scheme and Highlighted Port 
Development Plan of Viet Nam during 1986 – 2015 
Period Five –Year- Plan Main Target1 Port Management Policy2 
1986-
1990 
3 Successful Economy Programs: Food- 
Consumer Products- Import Products 
Decentralizing powers to the local/ city 
level 
 
1991-
1995 
Transfer from a subsidy/closed economy 
into market economy 
Integrate domestic market with 
international market, boosting export 
Attract FDI and ODA capitals flows 
1993 Establish Viet Nam Maritime 
Administration in charge of front water 
areas, maritime services, etc. 
1995 Establish National Shipping Lines 
(Vinalines) to reorganize shipping, ports, 
ship-repair, marine services. 
1996-
2000 
Boost the industrialization and 
modernization  
Set up foreign relationship: ASEAN 
member, AFTA, APEC, WTO 
negotiation 
1999 Master Plan on the Development of 
Viet Nam's Seaport System until 2010, 
ports are governed into 8 groups   
2001-
2005 
Launch Regional Development Plans, 
focus on North, Central, South Special 
Economic Zones (SEZs) 
Speed up equitizing process of state-
owned enterprises 
2004 Ports system are separated into North, 
Central and South Areas to govern 
2006-
2010 
Restructure, renew, and improve 
performance of state-owned enterprises 
Equitizing state companies is regarded 
as the major backbone for Doi Moi 
Policy in this period 
2006 State-owned Vinalines and SaiGon 
New Port (SNP) are transferred to Parent-
subsidiaries Company Model 
2009 Master Plan on Port Development 
until 2020, Ports are governed into 6 groups 
2010 Vinalines are converted into Holding 
Company. SNP are converted into 
Corporation Model 
2011-
2015 
Justify the macro-economic model and 
policy in the post-crisis period 
Restructure 3 major sectors public 
investment, finance market, state 
companies 
Restructure portfolio of state-owned 
corporation, focus on core businesses 
2011 Decision on developing ports 
according to 3 SEZs. Hai Phong, Baria 
Vung Tau are listed as international 
gateway ports (IA) 
2013 Restructuring Vinalines, focus on 
Shipping, Port, and Logistics. 
1Extracted contents from the Five Year Plan Socio- Economic Plans 
2 Extracted contents from port policy documents 
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3.2.4 Readiness towards ASEAN Economic Community 2015 
Pushpanathan (2010) addresses many variations in obstacles in maritime transport connectivity 
among ASEAN members such as port infrastructure quality, port performance, and poor accessibility 
of gateway ports to land-based transport. As a matter of fact, these obstacles will reduce the process 
speed addressed in the roadmap for implementing the Single ASEAN Shipping Market.  
- At ministerial level, there have been only two official maritime transport protocols, namely 
“Memorandum of Understanding on Cooperating Relating to Marine Casualty and Marine Incident 
Safety Investigations” and “Agreement on Maritime Transport between ASEAN Member States 
and China”. But, they are still pending for entry into force by Member States.  
- At transport-affiliated organization level, ASEAN Federation of Forwarders’ Associations (AFFA), 
ASEAN Ports Association (APA), Federation of ASEAN Ship-owner’ Associations (FASA) and 
the Federation of ASEAN Shippers’ Councils (FASC) are established to provide technical and 
advisory support in the development. Moreover, annual meetings and workshops by APA benefit 
Viet Nam and others countries alot about efficient methods in port planning and management, 
cargo handling system, port procedures and documentation, port information system, human 
resource skills, etc.  
- At national level, Viet Nam’s port master plans since 1999 (see Table 3.1) emphasize port 
infrastructure development and port corporatizing. Recent Decree, “Developing Viet Nam 
Logistics Services in Transport until 2020, vision 2030” in January 2014, puts port infrastructure 
development as first priority, then constructing distribution centers, inland container depots, 
improving skills of human resources, policies and regulations. This Decree is regarded government 
orientation for logistics and transport industry to get ready for allowing 100% foreign-owned 
companies providing warehousing and shipping agent services at the end of 2014. 
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3.3 Vietnamese port study 
3.3.1 Overview of Vietnam port system 
From the overview in the former section one may understand that before 1993 there had been no 
concrete/ official master plans on Viet Nam port system development. By 1999, the “port sector” was 
believed to be an important factor for the efficiency of the transport and distribution system. Since 
1999, Port Development Policies have been issued, implemented and amended regularly. 
Due to the geographical shape of long coastline, Viet Nam port sectors are separated into several 
clusters from North to South. Since 2009, there have been six regions. 
These port groups have different market power for gathering cargoes. Figure 3.2 describes the 
comparison of container throughput in time series. Fig. 3.2 shows that Port Group No.5 occupies more 
than 50% share of total cargo throughput to/from Vietnam. Port Group No.1 is ranked second. The 
other four Port Groups have rarely made much difference in port throughput during ten years. 
We apply the Boston Consulting Group (BCG) Matrix that describes the evolution of a port 
competition in terms of growth and market share. This tool was also used in port researches conducted 
by Notteboom (1997) and Haezendonck et al. (2006). The BCG matrix is separated into 4 separate 
quadrants. ‘Question marks’ or “high potential” companies often demand important investment to 
expand market share. When a considerable market share is combined with an above average growth 
rate, “Star” position is obtained. “Star” or “star performer” represents successful companies. “Cash 
cows” or “mature leader” generate profit, but low growth rate, need re-invest. “Dogs” or “minor 
performer” has little intrinsic economic potential, due to low growth rate and market share. 
Figure 3.3 illustrates the BCG Matrix of Viet Nam container port ranges. We deal with the 
positioning of three port ranges in North (group No.1), Central (group No.2, 3, 4) and South (group 
No.5,6) Viet Nam. There are 19 container ports, namely Hai Phong, Quang Ninh, Doan Xa, Transvina, 
Dinh Vu, Da Nang, Quy Nhon, Nha Trang, Ky Ha, Tan Cang, Sai Gon, Ben Nghe, VICT, Lotus, 
Gemadept, SPCT, SP-PSA, TCIT, CMIT.  
South Range is the “Star Performer” making up 70-80% of total container port throughput with an 
annual growth rate around 15%. While both North range and Central range are positioned in the 
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“Question Marks” or “High Potential Performer”. Central Range market share has not surpassed 5% 
yet since 1995, but the North Range has occupied 20-30% market share. North Range has more chance 
to become a “Star Performer” in the future, if they improve the port facilities such as dredging channel 
to receive bigger vessels, increasing number of cranes, etc. From Fig. 3.2 and Fig. 3.3 we can assume 
that there has been a big gap in terms of port facility development among Vietnam seaports, with the 
advantage for the South and North port ranges. 
 
 
Figure 3.2 Port Throughput of 6 port groups (thousand tons) 2002 – 2012 
Source: composed by authors, data collected from Ministry of Transport, Vietnam Marine 
Administration, Vietnam Port Association (unpublished data) 
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 Figure 3.3 Dynamic Positioning three container port ranges on Viet Nam in 4 periods 
Source: composed by authors, Port traffic data collected from Ministry of Transport, Vietnam 
Marine Administration,Vietnam Port Association 
 
3.3.2 Disproportional Port Development Study and its consequences 
In the following part, we are trying to use Herfindahl- Hirshmann Index, Gini coefficient, and 
Lorenze curve to quantify the (de)concentrating trend for Vietnam container port system during the 
period from 1995 to 2012. 
Since 1982, the U.S. Department of Justice, the Federal Trade Commission, and state attorneys 
general have used the Herfindahl-Hirschman Index (HHI) to measure market concentration for 
purposes of antitrust enforcement. Herfindahl-Hirshmann Index (HHI) is a useful tool for identifying 
the degree of concentration within a port system, and this tool is used by both Notteboom (1997) and 
Moon (2010) for port concentration study. The HHI number can range from close to zero to 10,000. 
The index is expressed as H: 
 
 𝐻 = ∑ 𝑠𝑖
2𝑛
𝑖=1     (3.1) 
 
s is the market share of the port ith of port system (or port range). U.S. Department of Justice & 
FTC, Horizontal Merger Guidelines § 5.2 (2010) classify markets into three types: 
Un-concentrated markets: HHI below 1500, moderately concentrated markets: HHI between 1500 
and 2500, and highly concentrated markets: HHI above 2500. 
We also apply other tool to assess port concentration, i.e. the Gini coefficient and Lorenze 
concentration curve. Hayuth (1988) used Gini co-efficient and Lorenze curve to analyze the degree of 
market concentration in the structure of the U.S system. The Gini coefficient is a widely used index 
that measures per cent departure from a perfectly uniform distribution. Mathematically, the Gini 
coefficient, which is adapted from Hayuth (1988) and Notteboom (1997), is calculated as follows: 
𝐺𝑗 = 0.5×∑ |𝑋𝑖 − 𝑌𝑖|
𝑛
𝑖=1  and 0 < 𝐺𝑗 < 1       (3.2) 
Where Gj is the Gini coefficient for container port system (or port range) j, Xi is the cumulative 
percentage of the number of ports up to the ith container port, Yi is the cumulative percentage of size 
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of a port indicated by the number of containers (TEU) and n is the number of ports in port system (port 
range) j. 
 
Table 3.2 Hirschman-Herfindahl indices and Gini coefficients for Viet Nam container ports 
 1995 2001 2005 2009 2012 
Number of 
ports 
6 9 13 17 19 
Hirschman 
Herfindahl 
Index 
3,825 2,118 1,933 2,353 2,515 
Highly 
concentrated 
Moderately 
concentrated 
Moderately 
concentrated 
Moderately 
concentrated 
Highly 
concentrated 
Gini 
coefficient 
0.45 0.37 0.47 0.82 0.9 
 
Table 3.2 indicates the concentration results for Vietnam port system. The value of the Gini 
coefficient for all ports doubles from 0.45 (1995) to 0.9 (2012). The result expresses the system has 
changed from medium to extremely concentrating. The values of the HHI in Table 3.2 and the shape 
of Lorenze curves in Fig.3.4 confirm the same concentrating trend for port system.  
Gini coefficient shows the ratio of the area of concentration to the total area between the diagonal 
of equal distribution of the Lorenze curve and the axis of diagram (Hayuth, 1988). Lorenze curve 2012 
in Fig.3.4 shows that the upper 4 ports, out of 19 ports, dominate 70% of container market in Viet Nam. 
Moreover, in Fig 3.5, South Viet Nam curve illustrates that the upper three ports are dominant in 
market: they occupy 80% of market share. For Central Viet Nam’s curve, Da Nang Port alone accounts 
for 68% of Central Viet Nam market, while port market in the North Viet Nam seems to be the least 
concentrated. 
39 
 
 
Figure 3.4 Lorenze concentration curves for Viet Nam container port system 1995 – 2012 
 
 
Figure 3.5 Lorenze concentration curves for Viet Nam port ranges in 2012 
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Figure 3.6 Positioning Top 10 container ports in Viet Nam during 2009-2012 
BCG Matrix, of Fig. 3.6, suggests that Saigon New Port (SNP) is the only “Star Performer” with 
55% market share and 12% growth rate. SNP left other competitors far behind. The 2nd place belongs 
to Hai Phong Port with 15% market share and 6% in growth rate of port traffic.  
 
3.4 Viet Nam Port Policy Gaps  
3.4.1 Gap in planning process 
From our discussion of Viet Nam pot policy history mentioned in section 3.2.3, we suppose that 
there has been a gap between the long-term planning target and the actual achievement. Table 3.3 
shows a big difference between the estimated port capacity and the actual port throughput. For example, 
the Port Master Plan 1999 could not forecast the outburst of cargo throughput of Group No.1, No.5. 
Moreover, the Port Master Plan 2009 over-estimated the demand of market for Port Group No.2 No.4 
No.6.  
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The long-term plan again showed its defect when the Port Master Plan 2009, 2011  tried to give 
priority in expansion and investment for certain ports in six port groups (Table 3.4). As a result, in 
2009, none of the Central Viet Nam ports succeeded. Last but not least, Baria Vung Tau Port, which 
is assumed to take the leading role the international gateway ports into Viet Nam, could not empower 
themselves to become Top 10 ports in Viet Nam. 
 
Table 3.3 Comparison between Planned  and Actual Port Throughput (million tons/year) for 6 port 
groups in Viet Nam 
Port 
Group 
2003 2010 2015 
 Planned3 Actual5 Planned3 Actual5 Planned4 Actual2012 
No.1 14.3 27.4 54.4 82.1 71 92 
No.2 3.2 3 6.6 6.7 52.7 9.5 
No.3 5.1 5.3 18.6 23.8 24.3 26.6 
No.4 2.7 6.3 6.7 17.5 48.85 18.2 
No.5 38.45 68.6 98.4 122.7 164.2 140.7 
No.6 5.5 3.6 9.1 6.3 14.4 6.6 
3 from Port Master Plan 1999 
4 from Port Master Plan 2009 
5 data collected from Port Coast Consultant 
 
Table 3.4  List of Priority Ports  and Top 10 ports in Viet Nam 
Port 
Group 
2009 2015 
Plannedc Actuali Plannedd,e,f Actual2012i 
No.1 Hai Phong,  
Quang Ninh 
Hai Phong, Dinh 
Vu, Doan Xa 
Quang Ninh 
Hai Phong (IAg) Hai Phong, Dinh 
Vu, Doan Xa, 
Quang Ninh  
No.2 Nghi Son, Nghe 
An, Vung Ang, 
Son Duong 
None Vung Ang None 
No.3 Da Nang, Dung 
Quat 
None Da Nang, Dung 
Quat(Ih) 
Da Nang 
No.4 Quy Nhon, Van 
Phong, Nha Trang 
None Quy Nhon (Ih) None 
No.5 Ba Ria Vung Tau 
Ho Chi Minh City 
Dong Nai 
HCMC:TanCang, 
Sai Gon, VICT, 
Gemadept, Ben 
Nghe, 
BRVT: SP-PSA 
Ba Ria Vung 
Tau (IAg) 
HoChiMinh 
City (Ih), Dong 
Nai(Ih) 
HCMC: Tan Cang, 
VICT,Saigon, Ben 
Nghe, Gemadept 
No.6 Can Tho None Can Tho (Ih) None 
c Port Master Plan 2009 
d,e,f  Port Development Plan for Special Economic Zone in the North/ Central/ South of Viet Nam 2011 
g International Gateway Port 
h Regional Port 
i composed by authors from Top 10 container port operator by port traffic  
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3.4.2 Discussion of gap in port governance 
From above discussion, we can say that Viet Nam port system have been planned and developed 
for  six geographical groups to support the development of major Special Economic Zones, such as 
Red River Delta in North Viet Nam, Ho Chi Minh City, Ba Ria Vung Tau and Mekong River Delta. 
But, we find that there is a big gap in port efficiency among groups. In particular, SNP dominates the 
market, and the south group enjoys better productivity: but other ports as well as groups have less 
productivity against SNP and the south group (see Fig. 3.6 and 3.7). And then, until now there has 
been no unified body in charge of planning, investment and expansion for each port group individually.  
In order to make it easier to understand, we illustrate the hierarchy of Viet Nam port policy decision 
making process in Fig.3.8. The Prime Minister and ministries set the long term strategies and target 
achievement for port system/regions, and the belonged port/terminal directors plan and implement 
short-term business plans in accordance with long-term ones. In this case, we chose two major port 
operators, Sai Gon New Port (Tan Cang) and Vinalines Holding Company (Vinalines), as examples. 
Both are state-owned companies, but under control of different ministries, Ministry of Defense and 
Ministry of Transport respectively. These two operators are in charge of major ports in all six port 
groups, but their market shares seems to be overlapping in the same market area (see Fig. 3.7).The 
consequence of the gap in governing body is the port regional conflict which was mentioned by Duong 
and Ly (2010). Ports in the same group, but not under one governing body severely compete each other 
in the “port tariff war” in Cai Mep-Thi Vai Area. Currently, port operators in group 5 suffer heavy loss 
from reducing the Terminal Handling Charge (THC) for shipping lines (VPA, 2013). 
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Figure 3.7 Illustration of Ports owned/ controlled by Vinalines and Tan Cang  
Source: composed by authors, with reference to Vinalines and Tan Cang websites (2014) 
(http://vinalines.com.vn/vi/partner-category/cong-ty-me-tong-cong-ty/; 
https://saigonnewport.com.vn/co-so-logistics/pages/snp-logistics.aspx) 
 
 
Figure 3.8 Hierarchy of Viet Nam Port Policy Decision Making  
Source: composed by authors, with reference to port policy documents 
 
From the beginning, the major concern over Viet Nam port system development is modernizing the 
port infrastructure and facilities. But, our analysis shows that the HHI and Gini co-efficient do not 
decrease even if more ports are built and more facilities are equipped over time (see Table 3.2). The 
highly concentrated situation of port system in Viet Nam has not changed since 1995. What is worth-
mentioning is that only a few ports (i.e. SNP, Hai Phong port) benefit from this situation (see Fig. 3.8). 
Until now, most efforts from Viet Nam government focus on improving the port facilities or “hard 
infrastructure”, but the weakness of management system - we say, “soft infrastructure”,- has not been 
highly concerned. We think that the current port management system, in which different ministries 
with equal power status gain control over ports, needs to be changed. The master plans of development 
for Viet Nam port groups can only show their effect if the government centralize the control over 
individual ports of each group into a unified organization. When this systematic dilemma is eliminated, 
each port group will have more chances to attract cargoes from/to their hinterland area. Individual 
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terminals along rivers can cooperate to share and utilize the facilities. The port conflicts regarding port 
tariff, port expansion, port congestion can be solved. And Viet Nam ports will be more competitive on 
the roadmap towards an integrated and competitive maritime transport in ASEAN Economic 
Community 2015. 
 
3.5 Concluding remarks of this chapter 
 
In this chapter, we reviewed Viet Nam Port Policy with reference to the historical events since 1945, 
and explained achievements in economy through Doi Moi Policy in 1986. Our main findings are as 
follows: 
1) Port system are scattered along the 3.300 km length of coastline, but the port traffic flows are 
concentrated into the North and South. 
2) The port master plans contain a big difference between the development targets and actual 
achievements. This is a result of weaknesses in future market demand forecast and the maritime/ port 
market analysis. 
3) In the port governing structure, there is a lack of an organization in charge of port groups 
individually. In fact, different ministries are controlling ports in various groups, thus, this result in 
disproportion in the port future development plans. We believe that each port group should establish 
their own governing body, namely “Port Authority”, who is in charge of port planning, investment and 
construction for the whole area.   
As we know, Viet Nam is a rising economic country in ASEAN, but the inefficient port 
management system can bring negative effect on Viet Nam’s economy. In particular, issue 3) may be 
a crucial point for improving the port management system. Confused structure is not desirable for 
effective management, but due to too much complicated situation, fixing this confused structure is a 
very challenging matter. 
Our research mentions just policy-oriented matters, and then we do not try to measure the 
inefficiency from a statistical point of view. In the future, we try to analyze the efficiency due to the 
systematic conflict. 
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CHAPTER 4 
THE RECENT TREND OF VIET NAM BASED MARITIME CONTAINER 
SHIPPING AND ITS IMPLICATIONS FOR PORTS 
 
4.1 Introduction 
Containerization in the world started in the 50’s of twentieth century, ever since then the world of 
shipping has undergone a lot of changes. However, Viet Nam ports had not appeared in the container 
networks until mid-90 when all the containers from/ to Viet Nam were transshipped via the port of 
Singapore. The year 2015 is the significant turning point for ASEAN whose members of ten territories 
and 608 million people (2014) will be unified to become a single market with free movement of goods, 
services, investment and skilled labor. Therefore the unification will synchronize domestic and 
regional transport and improve their connectivity. Tran and Takebayashi (2014) concluded that 
container cargo in Viet Nam was highly concentrated to a few ports while other ports were in less 
utilized condition, and the reason was attributed to the wide gap in port development policies and the 
actual port performance in terms of planning, port structure of authority. Following that, this chapter 
aims at studying the container carriers in Viet Nam, and the shippers’ behavior for export cargo from 
Viet Nam. Understanding about current container shipping trends will help us to suggest strategies for 
container ports in Viet Nam to adapt to the new environment. 
This chapter is going to verify major trends of Viet Nam based container shipping. Larger container 
ships have been continuously put into operation, economies of scale, resulting from the urge for lower 
unit cost and energy efficiency (see Cullinanne and Khanna, 1999; Notteboom, 2004; Tran and Haasis, 
2015). Along with the increase in size of vessel fleet, liner ship companies face the problems of higher 
ship purchase and maintenance cost, as well as keeping the service frequency level. Therefore this 
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motivated companies to enter alliances, in order to utilize total slot capacities and to enter new markets 
(Slack et al., 1996). Trying to confirm whether this trend appears in the Viet Nam based market is the 
first objective. Second, optimizing the network geometry for a service is regarded as an important 
factor for deciding the efficiency of container operation (Slack et al., 1996) Currently there are several 
types of popular service namely hub-and-spoke, pendulum (Trans-Eurasian, and transpacific trades), 
end-to-end (for North-South connections, intra-regional services such as China-Korea-Japan-Taiwan 
and among South East Asian nations). The container traffic was highly concentrated in the port of 
Hong Kong and Singapore, because they are regarded as the first-order transshipment ports for 
containers from Asia to the United Stated, U.K, and European mainland continents destinations 
(Robinson, 1998). 
During the first period of containerization (1990s –2000) in Viet Nam, Rimmer and Robinson 
classified Viet Nam ports as the lowest rung of the hierarchy relying mainly on feeder services 
(Robinson, 1998; Rimmer 1998) However, Robinson predicted that after Laem Chabang, Port Kelang, 
Yantian, Tanjung Priok, etc. Viet Nam ports will be integrated into direct call in due course (Robinson, 
1998). When the United Stated normalized the diplomatic and trading relationships with Viet Nam in 
1995, and Viet Nam became ASEAN member in the same year. As a result of international trade 
activities’ increase, container port throughput growth rate has been increased at a rate of 17%/year 
(Tran and Takebayashi, 2015) As time went by, Viet Nam has become a more attractive hinterland 
market with container carriers, confirming the level of services and the integration of Viet Nam ports 
to direct call is the second objective. 
The results of chapter will be meaningful for port operators and policy makers in Viet Nam to 
evaluate the basic criteria that carriers base on for their port choices, and to compare with other ports. 
Constructing a new terminal infrastructure requires a certain period of time, let’s say five year length, 
and  huge capital investment, consequently, choosing on the right type and scale of port for each area 
requires port policy makers to consider shipping market trend ,as well as strategies of international 
carriers to different ports in Viet Nam. 
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This chapter has three parts. In section 1, some trends in container shipping were highlighted. In 
section 2, through empirical researches the container shipping trend in Viet Nam is observed and 
commented on the differences. In the last section, the possible port reactions to the changing 
environment of container shipping are discussed, in particular the case of newly developed ports of 
Viet Nam. 
 
 
Figure 4.1 Maps of some container terminals in Viet Nam 
Source: www.camnanghaiphong.vn; www.portcoast.com.vn 
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Table 4.1 Summary on total berth length (meters), draft (meters) of major container ports 
Area Port Berth 
Avg 
draft 
Vessel 
capacity 
(TEU) 
Operation 
since 
Throughput 
share 2014 
Ho Chi 
Minh 
City 
(HCMC) 
Sai Gon New Port 
(SGNP) 
1500 12 ~3500 1992 43% 
Sai Gon 2523 8-10 ~800 1860 4% 
Ben Nghe 816 7.5-13 ~1000 1988 2% 
Vietnam International 
Container Terminals 
(VICT) 
678 11 ~1000 1998 7% 
Sai Gon Premier 
Container Terminal 
(SPCT) 
500 11 ~2500 2008 4% 
Ba Ria 
Vung 
Tau (Cai 
Mep) 
Sai Gon Port- PSA 
International Port (SP-
PSA) 
740 14 ~7000 2009 0.05% 
Tan Cang –Cai Mep 
International Terminal 
(TCIT) 
1200 15.8 ~12500 2011 11% 
Cai Mep International 
Terminal (CMIT) 
600 14.5 ~8000 2011 2% 
Hai 
Phong  
Chua Ve 764 8 ~800 1874 12% 
Dinh Vu 425 10.2 ~2500 2007 3% 
Doan Xa 220 8.4 ~800 2003 6% 
Transvina 169 7.8 ~500 2005 1% 
Source: authors composed from Viet Nam Port Association website (Source: http://www.vpa.org.vn/english/members/members.htm) 
Vessel capacity: authors estimated from provided technical information, in particular, HCMC area, except for SGNP, SPCT, other 
ports are limited to accommodate vessels larger than 1000 TEU due to the height limit of Phu My Bridge. 
Total container throughput in 2014 is 8,485,533 TEU (from Viet Nam Port Association).  
4.2 Shipping trends and container services for Viet Nam based cargoes 
4.2.1 Overview 
Viet Nam ports are separated into six groups from North to South geographically from 2009. But 
container cargoes had mainly been handled at Ho Chi Minh City (HCMC)- Ba Ria Vung Tau (Cai 
Mep) (68%) and Hai Phong-Quang Ninh (18%) for 1995-2014 (Tran and Takebayashi, 2014) Above- 
mentioned port facilities’ information is summarized in Table 4.1.  
In this chapter the focus is on analyzing container vessels movements from ports in the South of 
Viet Nam, HCMC and Cai Mep. Port of Hai Phong is the Northern Viet Nam port cluster, mainly used 
to compare with the scale of development with Southern ports. Major indicators are used to describe 
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the trend: the number of calls, dead weight tonnage (DWT), and length overall (LOA). The period of 
time series data lasts from 1995 to 2014, however, further analysis will be provided for the most recent 
years. The new findings will be more critical for port operators and policy makers in management and 
decision making. 
Table 4.2 summarized all container vessel sizes calling three most dynamic port clusters in Hai 
Phong, HCMC, and Cai Mep in December 2014. The current trend of ship’s specifications and 
quantities varies by regions clearly. Hai Phong ports received  most of ship calls (444 calls per month), 
but the average ship size (Mean) is smaller than other two port clusters; the half of number of vessels 
DWT are less than 10,000 DWT (715 TEU) due to draft restriction (7-8 meters) which prevents Hai 
Phong ports from accommodating bigger ships. Half of vessels calling HCMC ports, Cai Mep ports 
are smaller 20,116 DWT (1,500 TEU), and 90,647 DWT (6,500 TEU), respectively. But Cai Mep ports 
receive only 31 vessel calls per month, equivalent to one ship per day, while HCMC ports are much 
more congested with 439 calls per month, equivalent to 15 ships per day.
Table 4.2 Container vessel calls to Hai Phong, HCMC, and Cai Mep in terms of LOA (meters) - 
December 2014 
 LOA DWT 
 Hai Phong HCMC Cai Mep Hai Phong HCMC Cai Mep 
Calls 444 439 31   
 
Mean 129 153 318 11308 17890 
90826 
Max 205 222 366 38123 39598 
118835 
Min 51 60 260 864 1416 
50188 
Std.dev 32 43 32 6928 10471 
22107 
50% 132 168 320 10000 20116 
90647 
Source: authors composed from ship schedules of Hai Phong, Ho Chi Minh City Port 
Authority websites (source: http://cangvuhanghaitphcm.com.vn/vi/; 
http://www.cangvuhaiphong.gov.vn/ 
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4.2.2 Increase in vessel size trend in Ho Chi Minh City container ports 
Ho Chi Minh city acts as the important economic center of Viet Nam, where there are many Special 
Export Processing Zones located which serve as major plants for manufacturing products for export 
activities, such as, textile garment, footwear, and furniture manufacturing, and food processing. In 
2014, total import-export value of Ho Chi Minh City reached up to 62 million USD, accounting for 
the half of total country import-export value (Custom, 2014) This development opens up a lot of 
business chances for container shipping industry and may affect the container vessels call at HCMC. 
Table 4.3 lists the container vessels calling at HCMC ports on December in 1998, 2002, 2006, 2011 
and 2014. Over the period of seventeen years, HCMC ports have experienced 4.5 times of increase in 
number of vessel calls per month: 96 ships in December 1998 and 439 ships in December 2014. Vessels 
recorded in this area have been getting bigger and longer in terms of DWT and LOA, from 127 meters 
LOA and 9,696 DWT in 1998 to 153 meters LOA and 17,812 DWT in 2014. When converting 
container ship size from DWT to TEU, the average size (Mean) of vessels calling HCMC ports range 
from 808 TEU (1998) to 1,484 TEU (2014). When comparing that size with container vessel class 
classification (Ashar and Rodrigue, 2015) vessel calling HCMC ports have changed from Early 
Containerships Class to Fully Cellular Class, also called Class A. Despite the fact  that larger vessels 
have been put into operation over time, and some terminal, e.g. Sai Gon New Port, can receive up to 
3,500 TEU vessel (also called Panamax Class), 50% of vessels recorded in HCMC ports are smaller 
than 23,690 DWT (equivalent to 1,974 TEU). These Class-A containerships are mainly used for intra-
Asia trade, or for serving the connection among hub-and spokes. 
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Table 4.3 Statistics of vessels calling HCMC Ports in LOA and DWT 
 LOA DWT 
 1998 2002 2006 2011 2014 1998 2002 2006 2011 
2014 
Calls 96 181 284 340 439 
 
Mean 127 137 140 147 153 9696 12131 13402 15690 
17812 
Max 164 205 209 207 222 17821 32380 28152 34133 
39598 
Min 84 49 40 49 60 1181 995 650 995 
1416 
50% 130 140 147 161 168 12552 15315 18061 21644 
23690 
Source authors composed from ship schedules of Ho Chi Minh City Port Authority website 
http://cangvuhanghaitphcm.com.vn/vi/ 
4.2.3 Container service network from Viet Nam 
Change in vessel size is supposed to act on the route structure such as frequency and number of 
services. Then, available container services which were published publicly on International 
Transportation Handbook from 1995 to 2014 are also studied. There are two service areas, i.e. Intra-
Asia and Transpacific. 
a. Intra-Asia service network 
Table 4.4 shows the overview of the development in the last twenty years for shipping lines calling 
Viet Nam (HCMC, Cai Mep and Hai Phong ports) for Intra-Asia services. From empirical results about 
vessel movements in Table 4.2.2, assuming that that sailing areas of vessels from HCMC, and Hai 
Phong are intra-Asia ports, with vessels size about 715 -2000 TEU, which is the fully cellular container 
vessel. Then, available container services in Viet Nam from 1995 to 2014 are investigated, in order to 
understand how shipping services have evolved in this region. 
 Carriers listed in Table 4.4 can be separated into three main sets. First, Viet Nam carriers (namely 
Kien Hung, Bien Dong, Germartrans), second, mega carriers from European (Maersk, and Hapag), 
and the rest are carriers from Asian countries such as China, Korea, Japan and Taiwan. From 1995 to 
2000, most of carriers controlled their services individually. Until 2006 a lot of changes have taken 
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place for HCMC route services, for example, ten out of twenty five services are joint services, more 
frequent services (25-33 services 2012-2014) by larger ships -which can carry 1,000 TEU in average. 
By 2012, major carriers, e.g. Cosco, Hapag, and Maersk withdrew from this market, while some 
carriers increased the number of services to Viet Nam, such as Chieng Lie and SITC. 
 Comparing with HCMC, container ports in Hai Phong during 1995-2006 was not as busy (4-6 
services/week). Noticeably, Hai Phong ports in recent five years had gained more linkages with intra-
Asia nations quickly from 4 services (1995-2006) to 21-23 services (2012-2014).  
As for Cai Mep ports, they are most recent container ports operators, and two intra-Asia container 
services are provided. MOL stopped its vessel calling HCMC port, and uses the dedicated terminal 
(TCIT) in Cai Mep in 2014. From the actual events in recent years carriers want to use Cai Mep ports 
for Transpacific and Trans Eurasian container services. 
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Table 4.4 Asia container services via HCMC, Hai Phong, and Cai Mep 1995-2014 
 
Jo i n t I nd .
a Jo i n t I nd . Jo i n t I nd . Jo i n t I nd . Jo i n t I nd .
ACL 1 1/7 476 1 1/7 624 1 1/7 1065 1 1/7 2478
APL 1 1/7 1 1/7 920 1 1/7 1 1/7 1651
CK  LINE 2 1/7 1827
CO SCO 1 1/7 725 1 1/7 725
CSCL 1 1/7 1479
CHIE NG LIE 1 1/7 700 3 1/7 1602 5 1/7 2561
DO NGNAMA 1 1/14 1129 1 1/7 746 2 1/7 1156
E CL 1 1/7 1 1/30 1 1/14
E VE RGRE E N 1 1/7 1184 2 1/7 1635 2 1/7 1621
GCS 1 1/7 1114
GO LDST AR 1 1/7 1585 1 1 1/7 1307 1 1 1/7 1445 2 1 1/7 1431
HANJIN 1 1/7 1032 1 1/7 1032 2 1/7 1580 1 1 1/7 1989
HAPAG 1 1/7 1208 1 1/7 1208
HE UNG-A 1 1/7 834 2 1/7 595 1 1/7 834 1 1/7 1385 1 1/7 1032
HUB LINE 1 1/7 714
HY UNDAI 1 1/7 1032 1 1/7 1032 2 1/7 1203 1 1/7 1960
INT E RAS IA 1 1/7 1713
JUT HA 1 1/10 302
K IE N HUNG 1 1/7 532
KL 2 1/7 1064 2 1/7 825 1 1/7 1681 1 1 1/7 1385
KMT C 2 1/7 1311
MAE RSK 1 1/7 698 1 1/7 607 1 1/7 757
M ISC 1 1/7 736
MO L 1 1/7 1199 1 1/7 1199
NY K 1 1/7 1181 1 1/7 1189 1 1/7 1613
O O CL 1 1/7 1386 1 1/7 1143
RCL 1 1/2 824 1 1/7 1248 1 1/7 1018
S IT C 2 1/7 1132 3 1/7 1207
SY MS 2 1/7 815 2 1/7 816
T S  LINE S 1 1/7 1076 1 1/7 1076 1 1/7 1574 1 1/7 1572
T O KO 1 1/14 1 1/14 1 1/14
T SK 2 1/7 1160 2 1/7 1160
UNIT HAI 1 1/14 191
WAN HAI 2 1/7 1100 1 1/7 1062 2 1/7 1100 2 1/7 1057 1 2 1/7 1439
No .  v es s e l s
No .  s e r v i ces
BIE N DO NG 2 1/7 691 2 1/7 772
CK  LINE 1 1/7 985
DO NGNAMA 1 1/7 200
E VE RGRE E N 1 1/5 1038 1 1/5 1038
GE RMART RANS 3 1/7 235 1 1/7 402
GO LDST AR 1 1/7 650 1 1/7 1253
HANJIN 1 1/7 981
HE UNG-A 1 1/7 252 2 1/7 884 2 1/7 800
HUB LINE 1 1/7 714
KL 2 1/7 533 1 1/7 588 1 1/7 836
KMT C 2 1/7 1067 1 1 1/7 958
MAE RSK 1 1/7 325 1 1/7 278
MO L 1 1/7 1016
NAM SUNG 1 1/7 706 1 1/7 706
NY K 1 1 1/7 1120
RCL 2 1/7 778 1 1/7 927
S IT C 5 1/7 992 6 1/7 1143
T O KO 1 1/10 191 1 1/10
WAN HAI 2 1/7 566 1 1/7 602 1 1/7 642 1 1/7 1008
Y ANG M ING 1 1/7 1012 1 1/7 1060
No .  v es s e l s
No .  s e r v i ces
MO L 2 1/7 3656
NY K 1 1/7 6564
No .  v es s e l s
No .  s e r v i ces
CAI  ME P
107
33
S i z e
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Figure 4.2 North America Container Services 
calling South Viet Nam 2010 -2014 
Source: authors composed from International 
Transportation Handbook 
 
Figure 4.3 Percentage of containers export from 
Cai Mep to port of destinations, May 2015 
Source: Authors composed from data statistics of Tan Cang 
Cai Mep International Terminal and Cai Mep International 
Terminal (unpublished data) 
b. North America container services from Cai Mep  
Cai Mep ports since 2005 have been planned and invested in to be the international gateway and 
deep sea ports for vessels calling to South Eastern Viet Nam. They have big advantage deep draft (14-
15 meters) and new land for expansion. This analysis reveals that the average DWT of current vessels 
calling to Cai Mep is 90,826 tons and its LOA is 319 meters, which is equivalent to 8,000-10,000 TEU. 
From Cai Mep ports, six services to North America are operated, one-two sailing(s) per week for 
container services to European and Mediterranean ports. Viet Nam Custom Bureau (2014) reported 
that the United States is the second largest international trade partner of Viet Nam, and U.S market 
accounts for 19% for total exports of Viet Nam. With the increasing demand for shipping cargoes to 
US market, in 2011 deep-draft ports in Cai Mep Thi Vai river of Baria Vung Tau province started 
operations which attract Super-Post panamax container ships bound for West Coast and East Coast in 
US. Fig. 3.2 illustrates total slot capacities in TEU and the number of weekly container services from/to 
Viet Nam 2010 -2014. The number of slot capacity quadrupled over two years, from 100,057 TEU in 
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2010 to 433,980 TEU in 2011. In 2010, only three available services (Pacific South 1, Pacific South 
Express and SJX), the next year other five services were added, namely AWE4, ASIAM, South China 
Sea Express, Asia East Coast Express, and TP-6. Before 2011, all direct containers bound for North 
America had departed from HCMC ports with draft restrictions  of 10-12 meters (see Table 3.1); this 
restriction prevented larger and more vessels from calling, e.g. only three sailings per week. Therefore, 
most of the containers cargoes were transshipped via Singapore or Hong Kong port. However, when 
Cai Mep ports started their operation, the draft restrictions disappeared and more direct container 
services to North America became available. Statistics information in Fig. 4.3 shows, on average Cai 
Mep ports export about 25,000 containers a month, in which 51.9% of containers from Cai Mep ports 
are bound for US ports, particularly Long Beach and Los Angeles (14,535 containers/month). Other 
common ports of destination are China (Yantian, Shekou, Shanghai, Nansha, and Ningbo) Singapore 
Hong Kong, European ports (Hamburg, Rotterdam, Southampton, and Le Harve), and Japanese ports 
(Osaka, Yokkaichi, Yokohama, and Tokyo).  
 
4.2.4 Structural changes in transshipment market for container exports from South Viet Nam 
The development of container shipping from Viet Nam for both regional intra-Asia, and long-haul 
route such as North America acted as a trigger to make us believe that container shipping companies 
have changed their business strategies for Viet Nam market, especially the South Viet Nam. The ports 
in here have transformed themselves from satellite ports, which had fed cargoes for traditional hub 
ports to the local hub port, a new destination for latest container vessels. 
Table 4.5 lists the share of containers lifted-off at oversea ports from Cat Lai terminal- the largest 
terminal of SGNP in HCMC (including transshipment and direct ports) in December 2012, 2013, and 
2014. Top 10 ports of loading are, Singapore, Tanjung Pelapas, Hong Kong, Kaohsiung, Shanghai, 
Laem Changbang, Kelang, Busan, Shekou, and Incheon. Combining Table 4.5 with Fig 4.4 panel (a), 
most ports in Table 3.5 are transshipment ports except Laem Chabang, Busan, Shekou, and Incheon. 
For these three years, market share of big transshipment ports such as Singapore, Hong Kong has 
continuously declined. Kaohsiung has dropped its rank from 4th (2012, 2013) to 7th (2014). These ports 
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have been working as transshipment ports for container from/to HCMC since 1990s, but the fact 
suggests that this long time relation is going to change. 
Table 4.5 Share of ports of loading for container exports from Cat Lai terminal (SGNP), HCMC 
 
2012 2013 2014 
Singapore 19.6% 16.7% 
15.4% 
Tanjung Pelapas 12.8% 11.5% 
12.2% 
Hong Kong 12.1% 11.4% 
7.7% 
Kaohsiung 7.0% 7.5% 
5.5% 
Shanghai 4.5% 4.3% 
7.0% 
Laem Chabang 4.8% 4.5% 
5.6% 
Port Klang 4.3% 4.6% 
6.1% 
Busan 4.4% 3.7% 
3.6% 
Shekou 3.4% 3.2% 
4.3% 
Incheon 2.9% 3.3% 
3.7% 
Others 24.3% 29.3% 
29.0% 
Source authors composed from statistics data of Sai 
Gon New Port (unpublished data) 
 
The possible reasons are as follows: 
① The emergence of new transshipment ports from Malaysia since 2000s: Tanjung Pelapas might 
be called the youngest entrant, since year 2000, in this Top-10 list, but it has held second largest 
market share over three years. And, Kelang port share gained new share each year, 0.3% (2013) 
and 1.5% (2014). Both two ports are widely known to be home-base ports for mega container 
carriers in the world: Maersk, MSC, Evergreen (Tanjung Pelapas), CMA-CGM, CSCL, OOCL 
(Port Klang). When these carriers restructure their service networks, transshipment cargo share 
from Viet Nam and other countries with no direct call will be shifted to utilize their home-base.  
② The direct connections from HCMC to final ports of destination have grown up over time, e.g. 
Shanghai port (largest importer see Fig. 4.4 panel (b)) has expanded their cargo share from 
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4.5% per month (2012) to 7% per month (2014). The number of containers from HCMC to 
“others” ports have increased by 5% since 2012, the same movements can be seen for port of 
Laem Chabang, and Incheon. Instead of using transshipment ports, carriers have introduced 
more direct services from HCMC to other ports in Asia region; this trend could be noticed in 
Table 3.4, with more than official thirty sailings per week, not to mention unpublished services.
③ Starting operation of direct container services from Cai Mep ports to US ports and EU ports in 
2011 contributed to moving cargo share of South Viet Nam from transshipment to direct 
service. Comparing two pie charts Fig. 4.3 and Fig.4.4 (panel b), Cai Mep ports are mainly 
used to serve containers to U.S ports (51.9%), while 78.2% cargoes from SPNP terminal in 
HCMC are delivered to  intra-Asia ports (statistics of SGNP in May 2015). 
Considering why this declining trend occurs is meaningful for improving the port management in 
Viet Nam. HCMC, Hai Phong, and Cai Mep ports are relatively newly developed in the container 
stevedoring industry. Therefore, understanding about carriers’ business strategies and updating the 
regional container stevedoring market information will improve the efficiency in port planning and 
management. Particularly, Viet Nam market have high growth rate of container cargo, and the main 
ports are regarded as the eastern gateways in South East Asia mainland. When the ASEAN Economic 
Community is realized by the end of 2015, the border transit rules for cargoes for ASEAN will be 
relaxed. At that time, neighboring countries, such as Laos and Cambodia are more likely to choose 
Viet Nam as their gateway port and a higher growth rate of transshipment cargo through Viet Nam 
ports can be projected. Deep-draft Cai Mep ports will have chance to strive for becoming a local hub 
port of South East Asia 
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(a) (b) 
Figure 4.4 O-D data statistics from Cat Lai terminal (SGNP) in HCMC in May 2015.  
Source: authors composed from statistics data of Sai Gon New Port (unpublished data) 
 
4.3 Discussions of implications for port management 
Looking back to container ports in Viet Nam, they are forecasted to have on-going high growth rate 
of traffic. In particular, the South container port traffic are predicted to be 6-7.8 million TEUs/year in 
the next five years (Tran and Takebayashi, 2015) SGNP, the leading container port with largest market 
share, has evolved itself to achieve higher efficiency through learning the port development 
experiences of developed economies. However, SGNP is the only terminal operator that outperforms 
other port partners in the area. For the long time-established ports locating in the inner city along Sai 
Gon River, namely, Sai Gon, Ben Nghe, VICT, are found to be struggling with the shrunk market 
share.  
By 2020, when the ASEAN Economic Community (AEC) will be realized, port operators in Viet 
Nam will have the opportunity to accommodate a larger volume of cargo flows. At the same time, they 
might also face competitive situation against new foreign-owned terminal operators as well. Under 
these situations, the ports located in Southern of Viet Nam should be refined in some points.     
From analysis, the following policy implications for port management can be derived:  
① Shifting vessel flows to Cai Mep ports 
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The empirical results from section 2.2 and 2.3 show that over twenty year period container vessel 
calling Ho Chi Minh City has consecutively grown up in size and service level. In 2014, HCMC ports 
receive on average 15 container vessels Fully Cellular Class, i.e. 2,000 TEU per day. Combining with 
theory about cascade effect produced by the growth in size of ships (Guy, 2013), in all likelihood the 
next container generation calling HCMC ports for Intra-Asia service might be Panamax Class. 
Nevertheless, due to restriction of draft for inner city ports in Table 1, until now only Sai Gon New 
Port can accommodate this type of vessel. 
The Port Master Plan in 2005 mentions that the south ports of Viet Nam adopt the urban planning 
model for sea port planning, for example, relocating them (e.g. Sai Gon port) far away from the inner 
city. As of now, SGNP is the main gateway for containers to/from Ho Chi Minh City, with shortage 
of land for expansion, SGNP will be more likely to be congested with the increase in size and number 
of vessels in short time.  
JICA (2013) estimates the port capacity of Cai Mep is 6,400,000 TEUs, comparing with their total 
throughput (2014) 1.1 million TEUs. After four years in operation, Cai Mep ports only achieve 17% 
of their capacity. Consequently, to solve the potential congestion in SGNP and the low utilization of 
Cai Mep ports, instead of expanding new container terminals for HCMC, shifting the on-going vessel 
flows from established port in HCMC to Cai Mep terminals is recommended.  
② Improving connectivity between Cai Mep ports and its hinterland 
The recent reduction in transshipment container share from HCMC via port of Hong Kong, 
Kaohsiung (see Table 4.5), which have been turntables for hub-and-spokes network of Transpacific 
network since 1990s, and the increase in number of direct services to U.S West Coast from Cai Mep 
(see Fig. 4.2) might be a good sign for Cai Mep ports. With this current growth rate of cargo, carriers 
might introduce more direct services from Cai Mep to provide Vietnamese shippers service with 
shorter transit time. 
Still, from port authority’s perspective, how to attract more vessel calls into Cai Mep the biggest 
issue, because currently, the port cluster only receives one vessel per day. It is necessary to notify that 
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lack of seamless interconnection among surface transport with ports is the long-time-ago but biggest 
weakness for Cai Mep ports. O-D data also reveals that more than 90% of cargo is carried to Cai Mep 
from HCMC by barges. Container trucks are still sharing the same road with passenger, and this 
situation causes high congestion along with high monetary cost.  Reducing the connecting time from 
Cai Mep Vung Tau to hinterland should be achieved by constructing interconnection expressways 
between Cai Mep ports and Inland Container Depots, Industrial Zones in South Viet Nam. 
 
4.4 Concluding remarks in this chapter 
In this chapter, recent container trends are summarized through researching ports in Viet Nam, 
especially HCMC and Cai Mep in the South Viet Nam. Main findings are as follows: 
① The major class of container vessels through HCMC ports is the Fully Cellular containership, 
and larger and longer vessels have been put into operation. Vessels from HCMC mainly serve 
cargoes in intra-Asia area, and they still use Singapore as the main port for transshipment. But 
the shares of Singapore and Hong Kong are decreasing, which have been playing as the 
transshipment ports for SGNP.   
② Deep-draft Cai Mep ports act for attracting the Super-Post Panamax Plus containerships 
calling for transpacific and trans-Eurasian service. In the future, when port connectivity is 
improved, thereby the number of direct container services might increase, and then there will 
be a more obvious change in the structural change in transshipment market. 
③ Policy implications for ports include, first, shifting the vessel flows from established ports in 
HCMC to Cai Mep ports. Second, constructing interconnection expressways between Cai Mep 
ports and the hinterland 
Container shipping in Viet Nam follows common trend of the world, at the same time it has its own 
characteristics. Viet Nam is developing its economy, which will experience a lot of changes in the 
future. Container ports in Viet Nam should keep updating to the latest development trend of container 
shipping, and be more responsive to these changes. 
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CHAPTER 5 
TIME SERIES ANALYSIS FOR VIET NAM CONTAINER CARGO 
MOVEMENTS – IMPLICATIONS FOR PORT POLICY MANAGEMENT 
 
 
5.1 Introduction 
Doi Moi Policy opened a new page for the development many sectors, of which is maritime shipping 
and port sector. Every five year when Vietnamese government issues a new Five Year Plan, port 
management policies will be adjusted accordingly. During study about long-term port master plans of 
Viet Nam since 1986, forecasting method used in planning the every five year Master Plan for port 
management in Viet Nam sets a fixed annual growth rate for the next five year period, and then the 
port infrastructure and equipment will be invested referring to above growth rate. However, there has 
been a gap between the long-term planning target and the actual achievement (see Table 4.1). One 
possible reason of this big gap is lack of workable method for estimating the growth of container 
throughput. One of the basic approaches for forecasting is the methods of time series analysis. 
The time series analysis and forecasting models for sea ports were suggested by Seabrooke et al 
(2003), Jugovic et al (2010), and Lattila, Himola (2012). They tried to adopt the economic indicators , 
such as gross domestics products movement, value of import and exports into port cargo movements 
study. But, the endogeneity, heteroskedascity and zero mean variance among the residuals series after 
regression with independent variables were not confirmed in the post-estimation. To overcome the 
non-linearity of port traffic data, Mostafa (2004) used univariate and neural network models to forecast 
the maritime traffic flows in the Suez Canal. Dosser et al.(2012) developed a probabilistic very long 
term forecast on the throughput in the Le Havre- Hamburg range up to 2100 by combining system 
dynamic modelling, judgement and causal relations. 
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Table 5.1 Comparison between Planned  and Actual Port Throughput (million tons/year) for 6 port 
groups in Viet Nam 
Port 
Group 
2003 2010 2015 
 
Planned3 Actual5 Planned3 Actual5 Planned4 Actual2014 
No.1 23.2 27.4 67.1 82.1 113 
120 
No.2 4.4 3 7.2. 6.7 75.5 
15 
No.3 6.3 5.3 21.8 23.8 20 
18 
No.4 3.3 6.3 7.9 17.5 61.5 
44.6 
No.5 36.3 68.6 117.6 122.7 270 
162 
No.6 6.3 3.6 11.6 6.3 20 
9.8 
3 Planned capacity from Port Master Plan 1999. 4 Planned capacity from Port Master Plan 2011. 5 Port throughput 
includes general, container, bulk, liquid cargo, data collected from Ministry of Transport 
Composed by authors with reference to Tran, Takebayashi, 2014 
 
Unfortunately, no prior researches regarding time series analysis on container cargo movement of 
Viet Nam are found. Furthermore, the container transport from/to Viet Nam is a growing industry, and 
then the movement is supposed to be comprehensive. Thus, sophisticated method for analyzing the 
container movement of Viet Nam should be applied. 
Autoregressive Integrated Moving Average Model (ARIMA) model, Box Jenkins Approach, has 
been academically proved to bring accurate and reliable results for time series estimated and forecast 
model in maritime container through port, airport passenger flows, and tourism passengers (Goh and 
Law, 2001; Lim and McAleer, 2002; Seabrooke et al, 2003; Mostafa, 2004; Andreoni and Postorino, 
2006; Jugovic et al, 2011; Latilla and Himola, 2012; Tsui et al, 2014). Stopford (2009) recommended 
this method for maritime forecasting because its model can express real past pattern, and it can deal 
with both stationary and non-stationary data series. Thus ARIMA should be a strong option for analysis 
in this chapter. 
The aim of this study is to recognize the structural relation among ports in the system and classify 
the relation. Furthermore, that is to reveal the characteristics of annual movement of containers at each 
port and each region and propose a better forecasting model. The final aim is to propose some policy 
implications of port management of Viet Nam by region. 
This chapter has four parts. Section 1 shows the background of research and the port development 
policy of Viet Nam. Section 2 is the application of ARIMA model and ARIMA Intervention model for 
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analyzing the characteristics with annual container cargo movement at each port. Section 3 describes 
data series used for ARIMA model, shows the empirical results, discuss the characteristics of each port 
and also give the implications for port policy of Viet Nam. The last section shows concluding remarks 
and further research direction. 
 
5.2 An analysis of container movement – time series analysis approach  
5.2.1  Methodology 
Box Jenkins pure ARIMA (Autoregressive Integrated moving average) model is a popularly used 
methodology by econometricians for time series analysis. 
The ARIMA (p,d,q) model for container port traffic can be described as followed 
    0Φ
d
t tp TEU q       (5.1) 
Where 
Φ(𝑝) is the polynomial autoregressive process of order p 
𝜃(𝑞) is the polynomial moving average process of order q 
∇𝑑 denotes level of differencing for data series 
𝑇𝐸𝑈𝑡 is the container port traffic in year t-th 
𝜀𝑡 denotes the error in year t-th 
𝜃0 is constant 
ARIMA intervention model 
Maritime and container port service are regarded as “derived demand”, therefore it would be 
insufficient for forecasting model without considering the fluctuations caused by economic temporary 
or permanent events. In this paper, the intervention model in Box Jenkins Approach is applied to 
quantify the impact of such exogenous shocks by using deterministic dummy variables while 
estimating parameters of ARIMA models. This methodology was mentioned in prior researches (Box 
et al, 1994; Lim McAleer, 2002; Tsui et al., 2014) 
Where D1, an impulse intervention, is the dummy variable for financial crisis events during (1997-
1999) and (2008-2010), 
D1=1, if year=1997, 1998, 1999, 2008, 2009, 2010 
D1=0, otherwise 
And, D2, a continuing intervention, is the dummy variable for Viet Nam and United States started 
Bilateral trade agreement (2001-current time). 
D2=0, if year is before 2001 
D2=1, if year is after 2001 
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When inserting the exogenous shocks into ARIMA model, the intervention model can be written 
as: 
        0 1 2Φ 1 2
d
t t t tp TEU q D D          (5.2) 
Where 𝛼1(𝑡), 𝛼2(𝑡) are the coefficients of D1, D2 repectively in year t 
 
5.2.2 Data  
In this chapter, the annual container port traffic in Twenty Foot Equivalent Unit (TEU) of nineteen 
container ports during the period of 1995 to 2014 are collected from Viet Nam Port Association (VPA). 
There are two data sets: 
The first set is the aggregated port traffic of container ports into three separate regions in Viet Nam, 
the North, Central and the South. In fact, most of the port master plans in Viet Nam also separate ports 
into different regions in terms of geographical location. Thereby, the future development in container 
output of each area can be predicted. 
The second set is the disaggregated time series of twenty individual ports, so that the future trend 
development for each port will be identified. 
 
Table 5.2 Overview of three container port systems in Viet Nam, 1995-2012 
Port 
system 
Port’s name in system Annual growth rate of 
port system in terms of 
traffic, 1995-2012 (%) 
Market share in terms 
of traffic 1995-2012 
(%) 
North 
Hai Phong, Doan Xa, Dinh Vu, 
Transvina, Quang Ninh, Cai Lan 
18.1 28.7 
Central 
Da Nang, Quy Nhon, Nha Trang, 
Ky Ha 
17.8 3.1 
South 
Sai Gon, Ben Nghe, VICT, Lotus, 
Gemadept, SPCT, SP-PSA  TCIT, 
Tan Cang, CMIT  
15.8 68.2 
 (Source: Tran and Takebayashi, 2014) 
 
Over the last two decades, the South of Viet Nam accounts for two thirds of total container port 
throughput of the country, while the Central ports’ share is three percent only (see Table 5.2). 
Descriptive statistics (Table 5.3) of three port systems reflect the fact that South system has the highest 
Mean value, following by the North and the Central accordingly. Excessive skewness value was not 
found, but all three time series have kurtosis value smaller than 3, which implies fatter distribution 
curves. Time plots (see Fig.5.3) for three port systems visualize that all system data series follow an 
upward trend over twenty years. The North port container traffic climbed exponentially from 
beginning until 2009, then it has remained a plateau until now. The Central data series seems to be 
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more fluctuating, comparing with other two systems, especially it suffered a deep slump in 2009. Out 
of three systems, the South container ports throughput has grown the most steadily over the period.  
 
Table 5.3 Descriptive statistics of three port systems data series in TEU 
Port’s 
system 
N Min Max Mean Std.dev Skewness Kurtosis 
North 20 117,600 2,000,000 887,371 744,993 0.43 
1.45 
Central 20 13,400 314,081 107,205 86,195 0.8 
2.66 
South 20 388,387 6,300,000 2,479,462 1,904,870 0.55 
1.96 
Notes: All the series are measured at level in TEU (Twenty Foot Equivalent Unit). N is the number of 
observations. Skewness quantifies how symmetrical the distribution is. If Skew value is less than -1 or larger 
than +1, the distribution is far from symmetrical. Negative skew indicates that the tail on the left side is 
longer/ fatter than the right side, and vice versa. Kurtosis quantifies the density of the data distribution. When 
Kurt =3, the data is normal distribution. A distribution more peaked has Kurt value >3. Kurt value <3 implies 
fatter distribution  
 
Eight of twenty container ports have sufficient number of observations for Time Series Analysis. 
They are Hai Phong and Quang Ninh Port, located in North Viet Nam, and Da Nang, Quy Nhon, in 
Central Viet Nam. The rest four ports are situated in Ho Chi Minh city, South Viet Nam, namely Ben 
Nghe, Sai Gon, Tan Cang and VICT (see the map of location of these ports Fig. 2.2). Except for Quang 
Ninh port and VICT port data series starting from 1997 and 2000 respectively, all other data series 
start from 1995.  
The time plot (Fig. 5.2) illustrates that all the time series exhibit differently upward trends, or 
random walk with/ without drifts and constant. The eight ports out of twenty ports studied, basically 
major container ports, account for 71%, 6.05 million TEUs, of total Viet Nam container port traffic in 
2014. Tan Cang, Hai Phong, Da Nang data series increase steadily over the period with much less 
volatility comparing with other five data series. The time plot reveals that most port throughputs have 
changed dramatically, and trends are distinctively different after 2008. For example, Quang Ninh, Sai 
Gon and VICT port traffic plummeted after 2008, other port traffic data series increase after year 2008 
but at a smaller growth rate. 
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Table 5.4 Descriptive statistics of eight port data series in TEU  
 N Min Max Mean Std.dev Skewness Kurtosis 
Ben Nghe 20 13,200 218,004 121,522 60,860 -0.41 
2.1 
Da Nang 20 9,200 228,474 61,330 59,966 1.45 
4.28 
Hai Phong 20 117,600 1,035,405 525,914 342,611 0.34 
1.48 
Quang Ninh 16 244 260,000 84,105 91,464 0.79 
2.16 
Quy Nhon 20 4,200 85,606 39,423 26,211 0.12 
1.55 
Tan Cang 20 287,700 3,610,224 1,486,271 1,212,477 0.58 
1.75 
VICT 15 124,104 579,853 369,129 131,124 0.04 
2.35 
Sai Gon 20 76,987 510,496 259,844 103,260 0.21 
3.21 
Notes: All the series are measured at level in TEU (Twenty Foot Equivalent Unit). N is the number of observations Skewness 
quantifies how symmetrical the distribution is. If Skew value is less than -1 or larger than +1, the distribution is far from 
symmetrical. Negative skew indicates that the tail on the left side is longer/fatter than the right side, and vice versa. Kurtosis 
quantifies the density of the data distribution. When Kurt =3, the data is normal distribution. A distribution more peaked has 
Kurt value >3. Kurt value <3 implies fatter distribution curve 
 
5.3 Empirical results 
5.3.1 Stationarity check 
Before identifying the suitable model, it is important to check the stationarity of each time series. 
The results after performing the Dickey Fuller test for three port system series (see Table 5.5) indicates 
that the Central and the South port time series follow a random walk without drift integrated of order 
1. And the North port time series is a random walk with drift integrated of order 1. 
As for individual port time series (Table 5.6), Da Nang and Sai Gon port time series are stationary 
at level. Other six time series follow a random walk without drift integrated of order 1, in other words 
a difference stationary process. 
Table 5.5 Augmented Dickey Fuller test for stationarity of three port system 
Port's name t-stat at 
level 
t-stat at first 
difference 
t-stat at 
level 
t-stat at first 
difference 
t-stat at 
level 
t-stat at first 
difference 
Constraints 
constant constant, trend 
constant, drift 
North 
0.26 -2.31 -1.67 -2.19 0.26 -2.31** 
Central 
2.24 -3.25* -0.34 -4.93* 2.24** -3.25* 
South 
3.01 -3.18** -0.96 -6.13* 3.01* -3.18* 
*, **, *** significantly statistical at 1%, 5%, 10% confidence level accordingly 
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Table 5.6 Augmented Dickey Fuller test for stationarity of eight ports 
Port's name t-stat at 
level 
t-stat at 
first 
difference 
t-stat at 
level 
t-stat at 
first 
difference 
t-stat at 
level 
t-stat at 
first 
difference 
Constraints constant  constant, trend constant, drift 
Ben Nghe 
-1.66 -3.7* -1.55 -3.87* -1.66 -3.71* 
Da Nang 
6.83* N/A 3.56 -1.65 6.83* N/A 
Hai Phong 
-0.07 -3.4* -1.83 -3.2 -0.07 -3.42* 
QuangNinh 
-1.75 -3.5* -1.67 -3.5 -1.75 -3.56* 
Quy Nhon 
-0.37 -5.74* -2.72 -5.5* -0.375 -5.74* 
Sai Gon 
-2.02 -4.09* -2.32 -4.02* -2.02* N/A 
Tan Cang 
1.36 -3.6* -1.67 -4.49* 1.31 -3.68* 
VICT 
-1.81 -2.92** -2.09 -2.7 N/A N/A 
*, ** significantly statistical at 5%, 10% confidence level accordingly. Critical value of ADF test with constant 
at 5%, 10% is -3, -2.63 respectively. Critical value of ADF test with constant, trend at 5% is -3.6. Critical 
value of ADF test with constant, drift at 5% is -1.74 
 
5.3.2 Model identification 
The autocorrelation (ac) and partial correlation (pac) are illustrated in correlograms (see Fig. 5.1) 
to find the suitable degree order of AR(p) and MA (q) in the ARIMA models. Fig 2 is the correlogram 
of the stationary (after first differencing) for North container port throughput time series during 1995-
2014. All the correlations (panel a) up to about 7 lags are not statistically different from zero (the grey 
area shown in the figures gives the approximate 95 percent confidence limit). After the first and fourth 
lag, the PACF drops dramatically, and most of the lag after lag 1 and 4 are statistically insignificant. 
Let us, therefore, assume that the process that generated the first differenced North port throughput 
data series is an AR(1) or AR(4) process. Similarly, correlograms of ACF and PACF are used to find 
the degree order of each time series. Next, the regression of a certain number of ARIMA processes 
AR(1), AR(2), ARMA(1), ARMA(2), ARIMA(1,0,1) is repeated to find the best fit model. 
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(a) (b) 
Figure 5.1 Autocorrelation and partial autocorrelation correlogram of North port time series. 
Panel (a), (b) 
 
5.3.3 Regression result and diagnostic checking for model accuracy 
The coefficients of ARIMA models for three port systems and eight container ports are estimated 
by Ordinary Least Square process. Table 5.7 and 5.8 show the regression results of each time series. 
All the ARIMA model results in these tables meet the requirements of statistical significance for either 
autoregressive part of moving average part. If there are different results in the same data series meet 
the above criteria, the one with the least Akaike Information Criteria (AIC) and Bayesian Information 
Criteria (BIC) value is selected. For the diagnostics checking, all the residual data series are confirmed 
to be white noise in Bartlett test. The below ARIMA models could be used for duplicating the cargo 
movement. 
Regression results in Table 5.7 indicate that all three models are statistical significant at the 1% 
level. The North and the South port throughput data series follow an AR process, AR(1) and AR(2) 
accordingly. The coefficient of AR part for the North data series is 0.48 greater than 0, which exhibits 
a positive trend of the time series. And, the coefficients of AR part for South series, are -0.01 and 0.66, 
respectively, these values imply that the output of lag 2 (two years ago) has a bigger influence of 
setting of lag 1 (last year) on this year’s output. Assuming that output for both lag 1 and lag 2 is 100,000 
TEU, this year port throughput of the South will increase by 65,000 TEU.  
The Central port throughput series follows an ARIMA (1,1,2) process significantly at the 5% level, 
with a positive trend (coefficient of AR part is 0.05). The disturbance part (MA) lag 1 and lag 2 have 
a quick but opposite reflection on the current lag: this gives -0.82 and 0.99, respectively. 
Table 5.9 lists the results of time series analysis of the individual port. From this table, cargo 
movement at all ports except for Hai Phong and Ben Nghe follows AR process. Sai Gon, Quy Nhon 
and VICT follow AR(1), in which Sai Gon and VICT coefficients exhibit a positive trend, i.e. 0.78 
and 0.73, respectively. Conversely, Quy Nhon coefficient, -0.47, shows a decreasing trend. Da Nang 
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and Tan Cang time series follow AR(2) process, in which coefficients of Da Nang model display big 
and adverse impact on current year, 1.86 (lag 1) and -0.88 (lag 2). Similarly, Tan Cang data series, 
output of lag 1 and lag 2 have opposite but not so deep influence on the current lag output, the 
coefficients are -0.06 (lag 1) and 0.62 (lag 2) accordingly. 
The best fit estimated models for Hai Phong and Ben Nghe data series are ARIMA (2,1,1) and 
ARIMA (1,1,2) respectively. AR coefficients of Hai Phong, -0.61 (lag 1) and -0.14 (lag 2), show a 
negative trend, and AR coefficient of Ben Nghe data series, -0.82, expresses a deep and negative 
impact of last year output on current one. 
All in all, regression results confirm that all eleven data series are met with estimated values, then 
the five-year-ahead forecasting of each data series is launched. Figure 5.2 and 5.3 depict the transition 
of cargo flows from 1995 to 2014. The solid lines show the observed cargo flow and the dotted line 
show the computed cargo flow. From Figure 5.3, the AR model of North and South gives good 
duplication between observed and computed values, but the ARIMA model of the Central area seems 
to overestimate. Figure 5.2 points out that except for Ben Nghe and Quang Ninh, there are not much 
big difference between observed and computed values. 
Table 5.7 Regression results for ARIMA models of port systems 
Variable North Central South 
Order (1,1,0) (1,1,2) 
(2,1,0) 
constant 87,984(0.12)* 15,161(0.007)*** 
301,126(0.03)** 
AR. L1a 0.48(0.004)*** 0.05(0.92) 
-0.018(0.94) 
AR. L2a 
  0.66(0.003)*** 
MA.L1b 
 -0.82(0.08)*  
MA.L2b 
 0.99(0.05)**  
AICf 498 433 
526 
BICg 501 437 
530 
Bartlett stath 0.45(0.98) 0.37(0.99) 
0.37(0.99) 
p-value in parentheses. *,**,*** means that the coefficient value is significantly statistical at alpha 10%,5%, 1% 
respectively  f,g  Akaike Information Criterion, Bayesian Information Criterion h: Bartlett test statistics test of 
residuals of the models for post-estimation to test whether the residual series is independent and identically 
distributed time series- a white noise series. If p-value<alpha, we reject white noise.  a, b the lag order of AR 
(autoregressive) and MA (moving average) in the ARIMA model 
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   Table 5.8 Regression results for ARIMA models of container ports in Viet Nam 
Variable Da Nang Sai Gon VICT Hai Phong Quang Ninh Quy Nhon Tan Cang Ben Nghe 
Order (2,0,0) (1,0,0) (1,1,0) (2,1,1) (2,1,0) (1,1,0) (2,1,0) 
(1,1,2) 
constant 174,199(0.32) 246,797(0.00)*** 364,381(0.000) 46,281(0.06)* 14,401(0.01)*** 3,921(0.000) 145,846(0.26) 
7,163(0.36) 
AR. L1a 1.86(0.000)*** 0.785(0.00)*** 0.73(0.000)*** -0.61(0.09)* 0.13(0.86) -0.47(0.13)* -0.06(0.82) 
-0.82(0.01)*** 
AR. L2a 
-
0.88(0.000)*** 
  -0.14(0.66) -0.47(0.07)*  0.62(0.1)*  
MA.L1b 
   1(0.96)    
0.94(0.21) 
MA.L2b 
       -0.05(0.87) 
AICf 447 507 394 480 384 404 519 
452 
BICg 451 510 396 485 387 407 522 
456 
Bartlett 
stath 
0.59(0.87) 0.44(0.98) 0.56(0.91) 0.49(0.96) 0.55(0.92)  0.42(0.99) 0.71(0.68) 
0.3 (1) 
p-value in parentheses. *,**,*** means that the coefficient value is significantly statistical at alpha 10%,5%, 1% respectively  f,g  Akaike Information Criterion, Bayesian 
Information Criterion h: Bartlett test statistics test of residuals of the models for post-estimation to test whether the residual series is independent and identically distributed 
time series- a white noise series. If p-value<alpha, we reject white noise.  a, b the lag order of AR (autoregressive) and MA (moving average) in the ARIMA model 
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Figure 5.2 ARIMA model projection for eight container ports, 1995-2014 in TEUs 
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Figure 5.3 ARIMA Model estimation and forecasting for port system in Viet Nam (in TEUs) 
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5.3.4 ARIMA intervention model  
This section includes the regression for the same time series estimation considering two exogenous 
factors. Table 5.9 indicates that all intervention variables of all-time series for port system of Viet Nam 
are not significant at the 5% level. However, the constant and autoregressive moving average 
coefficients of three time series models are significantly statistical. Two intervention variables have 
impact on port system data series in different ways, for example, financial crisis factor (D1) has a 
negative impact on port throughput, while Viet Nam United States trade bilateral agreement (D2) 
positively influence the output of port system. And the North port series are affected by D2, the Central 
port series are influenced by D1 only, and the South port data series are affected by both D1 and D2.  
Results for individual series (see Table 5.10) show that intervention ARIMA model for Quang 
Ninh and Ben Nghe port data series are not statistically significant at the 10% confidence level. And, 
dummy variables do not have any influence statistically on Da Nang and Quy Nhon AR models. Tan 
Cang, port with largest container output over time, was influenced by both intervention events, at the 
10% level for D1 and the 1% level for D2. Sai Gon output is affected by economic crisis factor, while 
Viet Nam-US trade factor is significant in the VICT intervention model. 
 
Table 5.9 Regression results intervention models for container port system in Viet Nam 
Variable 
North Central South 
D1  -4,683(0.63) 
-170,076(0.06)* 
D2 70,215(0.79)  
45,312(0.75) 
constant 37,895(0.89) 16,928(0.19) 
323,470(0.1)*** 
AR.L1a 0.39(0.04)** 0.84(0.1)*** 
-0.11(0.62) 
AR.L2a   
0.67(0.002)* 
MA.L1b  -1.65(0.99) 
 
MA.L2b  1(0.99) 
 
p-value in parentheses. *, **, *** significantly statistical at 1%, 5%, 10% confidence level. a, b 
the lag order of AR (autoregressive) and MA (moving average) in the ARIMA model 
75 
 
Table 5.10 Regression results for ARIMA Intervention models of container ports in Viet Nam 
 
Variable Da Nang Sai Gon VICT Hai Phong 
Quang 
Ninh 
Quy Nhon Tan Cang 
Ben Nghe 
Order 
(2,0,0) (1,0,0) (1,0,0) (2,1,1) (2,1,0) (1,1,0) (2,1,0) 
(1,1,2) 
D1 
-3,249(0.94) 46,341(0.14)* -68,488(0.53) 39,975(0.48)  -4,495(0.19) 212,711(0.09)* 
 
D2 
15,35(0.87)  141,269(0.08)* 68,807(0.005)*** 12,367(0.99)  329,943(0.001)*** 
-13,931(0.47) 
constant 
179,653(0.32) 234,771(0.000)*** 257,639(0.009)*** -10,529(0.72) -3,137(0.99) 5,355(0.001)*** -142,518(0.13)* 
17,267(0.33) 
AR. L1a 
1.86(0.000)*** 0.8(0.00)*** 0.67(0.027)** 0.55 (0.24) 0.13(0.87) -0.55(0.017)* -0.6(0.06)* 
-0.84(0.24) 
AR. L2a 
-
0.88(0.000)*** 
  -0. 4(0.24) -0.47(0.07)  -0.27(0.69)  
MA.L1b 
   -0.99(0.99)    
0.85(0.99) 
MA.L2b 
       -0.14(0.98) 
p-value in parentheses. *,**,*** means that the coefficient value is significantly statistical at alpha 10%,5%, 1% respectively. a, b the lag order of AR (autoregressive) and MA (moving 
average) in the ARIMA model 
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5.4 Discussion 
5.4.1 Estimating the relation among ports 
In the former subsection we see the characteristics of cargo movement in the major ports in Viet 
Nam. Totally, the cargo movement of each port system has a strong trend of increase, but the 
movement at “each” port is quite different. One strong hypothesis is that there is a kind of interaction 
among ports such as “competitive” situation. Thus, we try to check the correlation among ports. 
Table 5.11 shows the results. The table suggests that there is no or weak correlation among ports. 
The non-existence of correlation among ports in three different regions North, Central and South 
Viet Nam can be explained in two aspects. First, the leader port in each region (e.g. Hai Phong in 
the North Region) always maintain their regular customers (shipping lines, shippers, freight 
forwarders) stably, thanks to their superiority in port infrastructure, facilities, customer service, and 
long-time reputation in terminal operation. Therefore, it is very difficult for competitors to take these 
customers away from the leader port. In other words, there has been certain level of monopoly in 
container operation market of Viet Nam.  
Second, Viet Nam economy has been enjoying high trade growth, and then each port still finds a 
certain market share without resorting to heads-on competition like the case of liquidated/ mature 
market. This explains for the positive, yet weak, values of correlation coefficients of some port data 
series (see Table 5.11), e.g. Quang Ninh, Doan Xa in panel (a), Quy Nhon in panel (b), and VICT, 
Tan Cang, Ben Nghe in panel (c).  
 
Table 5.11 Correlation coefficients among container ports in Viet Nam (composed by authors, 
basing on VPA Port Throughput Statistics) Panel (a) (b) (c) 
 
Hai Phong Quang Ninh Doan Xa Transvina Dinh Vu 
Hai Phong 
1     
Quang Ninh 
-0.26 1    
Doan Xa 
-0.05 0.5 1   
Transvina 
-0.48 0.12 0.45 1  
Dinh Vu 
0.5 -0.03 0.5 -0.14 1 
(a) North Viet Nam 
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Da Nang Quy Nhon Nha Trang 
Da Nang 
1   
Quy Nhon 
0.12 1  
Nha Trang 
-0.16 -0.01 1 
(b) Central Viet Nam 
 
 
Sai Gon VICT Ben Nghe Tan Cang Lotus Gemadept 
Sai Gon 
1      
VICT 
0.48 1     
Ben Nghe 
-0.22 0.09 1    
Tan Cang 
0.31 0.29 0.42 1   
Lotus 
-0.16 0.27 -0.1 -0.16 1  
Gemadept 
-0.1 0.06 0.15 -0.28 0.37 1 
(c) South Viet Nam 
  
5.4.2 Impact of exogenous factors 
a. Domestic- International Maritime Cargo Ratio  
Empirical result for ARIMA intervention model in Section 5.3.4 triggers us to explain why there 
is the difference in impact of one-off events. Ports with large share of import and export containers 
are assumed to be more fluctuated by external economic events. Looking at the international and 
domestic cargo movements at each port, each port has a different proportion of international and 
domestic trades; for example, the international cargo share in the North, Central and South is 72%, 
64% and 86%, respectively. Individually, Tan Cang and VICT international cargo shares are 
noticeably 100% and 86%, respectively. Ports of which cargo throughput is mainly occupied by 
domestic cargos play the role as the spokes of feeder services from gateway or deep sea ports (such 
as Tan Cang, or Cai Mep) to the Mekong Delta regions. These ports also accommodate vessels 
serving the coastal routes along North, Central, South provinces, therefore the shipping demand of 
domestic industries mainly contributes to the increase of container throughput at these ports.  
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Furthermore, the regression results in section 5.3.4 reveals that major container ports, Tan 
Cang, Hai Phong, VICT, are more easily affected by exogenous factors than ports with high 
domestic cargo share, Da Nang (37%), Sai Gon (46%), Ben Nghe Port (58%). For a very long time, 
Hai Phong Port and Tan Cang Port have played the role of sea gateways into Viet Nam for container 
vessels in international routes. When the major importers of Viet Nam commodities such as the 
United States, European and Japan, would be suffered from economic recessions, their demand for 
exported consumer goods from Viet Nam might be shrunk. And, when multinational corporations, 
whose headquarters in the above economies, downsize their production lines, hence, volume of 
cargo through their plants in Viet Nam might decrease. Then, when the container shipping 
companies reduce a certain volume of import/ export cargo, the container terminals obviously lose 
container throughput thereby.  
  
b. Viet Nam- U.S Commodity Trade Flows  
In this sub section, the impact derived from the economic and political relation between Viet Nam 
and the U.S is emphasized. Historically, the U.S has been a strategic trading partner to Viet Nam, 
ever since 2001, when the Bilateral Trade Agreement was signed between two nations. This 
agreement benefits not only the manufacturing industries, but also container shipping and container 
ports of Viet Nam who every year serve a large number of goods to/from U.S. Custom Bureau (2012) 
reports that U.S is the third largest international trade partners of Viet Nam, and U.S market accounts 
for 17.2% for total export and 4.2% for total import.  
It is commonly known that Viet Nam has a big advantage in supplying the textile and footwear 
products with low production cost.  In the breakdown table of main exports to U.S market, textiles 
garments and foot-wears make up 50% of total share, trading value about 9.7 billion USD (Custom 
Bureau, 2012). As for contribution to this total output, Ho Chi Minh City and other South Viet Nam 
provinces supply 62% of total garment and textile products (Vu, 2014), and 85% of total footwear 
product (Decree on Approval of Viet Nam Garment Industry Development Plan, 2014) per annum. 
Thus, assuming that the majority of textile and footwear products, which are bound for U.S seaports, 
departs from some South Viet Nam container ports, and they have benefited an increasing volume 
of containers bound for U.S ports. Regression results in section 2.4 confirms above assumption that 
VICT, Tan Cang are statistically affected by D2 factor. 
In the future, when the Trans Pacific Partnership (TPP) dealing with free trade agreement 
among the U.S and eleven Pacific Rim countries including Viet Nam, is ratified, these partnerships 
will boost up economic growth rate of Viet Nam faster through increasing exports, lowering barriers 
for trade. Viet Nam ports container flows, South ports in particular, will expect an increase in export 
container flows to U.S. 
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5.4.3 Structural pattern for cargo movements of Viet Nam ports and port policy implications 
Before closing section 5.4, this part will summarize the characteristics of cargo movement of 
each port system and find issues of port operation and management in the future. 
 
a. North Container Ports (Group 1) 
North system, having large container ports such as Hai Phong, Quang Ninh, is the maritime 
gateway for cargo flows through the North of Viet Nam, with an average cargo share around 30%. 
Results show that North Port system will see an annual growth of 60,000- 80,000 TEUs. However, 
North port (namely group No.1) traffic in 2014 has exceeded 7 million tons (400,000 TEUs) 
compared with their capacity (see Table 5.1). This too-much concentration probably gives a benefit 
to terminal operators, but at the same time this port congestion will become much more serious for 
not only shippers and ocean carriers but terminal operators and the government as well. Therefore 
the container port construction, capacity expansion and investment for new terminal equipment are 
needed for North ports in order to be able attract ships and cargos efficiently and effectively. 
 
b. Central Container Ports (Group 2, 3, 4) 
In section 5.3.3, result suggests that it is difficult to duplicate the cargo movement at the Central 
port system (Fig 5.3). This system consists of three port groups (No.2,3,4) with as much as eighteen 
ports (VPA, 2014) and total capacity about 157 million tons in 2015 (see Table 5.1),  but they attract 
only three percent of total Viet Nam container throughput. In fact, port master plans since 2009 did 
not succeed in forecasting port demand in the Central region, too.  
About 36%-40% of cargo through Central port system is domestic-bound, and the ARIMA 
Intervention model also confirms that ports in Central system are less affected by one-off economic 
events. For future development, we suggest that Central port system, Da Nang and Quy Nhon port 
especially, focus on improving coastal trade connections through short-sea shipping. Moreover, Da 
Nang is the final destination in the East West Economic Corridor (EWEC), which is a road network 
project connecting the west end of Myanmar, Thai, Laos and Viet Nam provinces. When the project 
is finished, Da Nang port might receive an increasing number of cargo transshipment from 
landlocked areas such as Laos and North East Thailand.  Thus, crossing border connections Viet 
Nam – Laos should be improved to facilitate current transshipped cargo flows. Finally, Da Nang 
city should consider establishing Free Trade Zone area inside port to attract more transit cargo from 
neighbor countries, and stimulate import-export cargo flows throughput therefrom. 
 
c. South Container Port (Group 5) 
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Results suggest that South port system will receive 6 – 7.8 million TEUs per year. South port 
system, of which Ho Chi Minh City, Binh Duong, Dong Nai and Ba Ria Vung Tau are in the top six 
largest exporters and importers (Custom Bureau, 2012), benefit a lot from this huge hinterland. Itoh 
(2013) estimates total capacity for South port about 12.5 million TEUs, therefore, with the current 
surplus of capacity, better utilization of current terminals, improving connections between ports and 
industrial zones, and port intermodal connectivity should be the top priorities.  
The suggested weak correlation between ports shown in Table 5.10 panel (c) means that 
competition among container ports in the South is weak, in fact, nearly 60% of containers 
concentrates into Tan Cang terminal in Ho Chi Minh City. Except for VICT with 10%, other 
container ports account less than 5% of the market share (2014). Assuming that only Tan Cang port 
are well utilizing their terminals, while others are in shortage of cargo and surplus in capacity. 
Encouraging the competition among ports in the South is an issue that policy makers should consider 
in the future. The market might enjoy higher productivity, better utilization of ports, and the shippers 
benefit better customer service. 
Port Master Plan in 2005 mentions South port system follow the urban planning model of 
modern countries for sea ports, which is to say relocating them far away from the inner city, and 
metropolitan areas. Actually, major container terminals of South port system have changed main-
bases from Ho Chi Minh City center to Cai Mep Thi Vai and Hiep Phuoc area, among which Sai 
Gon New Port is the “pioneer” which relocated its main base from city center since 2005. This 
decision helps Sai Gon New Port expand their terminal and maintain the first position the container 
operation until current time. By contrast, Sai Gon port, despite their longer history of terminal 
operation since 1860, has been losing their throughput consecutively since 2005. Result shows that 
Sai Gon port throughput will continue decreasing about 4%/ year. One of the attributed reasons is 
that delay in relocating the main base, this makes them lose chance to accommodate larger size 
vessels recent years due to draft limit. Also, the high congestion of inner city traffic slows down 
traffic flows from Sai Gon port to shippers, as a result these container flows move to less congested 
port, e.g. Tan Cang.  
As for VICT, Ben Nghe port, small-medium scale ports, whose terminals are not affected by 
the relocation plan, are predicted to lose container cargo share gradually according to the result. The 
forecasting results show that VICT throughput will decrease by 4 – 8% per year. In the long-term, 
these inner city ports will play the role as the feeder port to transship containers from mother vessels 
in Cai Mep Thi Vai area, and to serve domestic-bound vessels. 
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5.5 Concluding remarks in this chapter 
This chapter clarifies the characteristics on movement of container throughput at each region and 
port in terms of time series analysis and point out some important aspects of these regions and ports. 
To summarize the concluding remarks: 
① Weak correlation among ports in each region implies that port development strategies should 
be drawn individually, and considering the different backgrounds of each port. 
② Nine out eleven container port throughput data series are stochastic nonstationary with unit 
root. After first differencing, all the time series become stationary, and eight of the series are 
estimated by using the autoregressive (AR) components with high accuracy. ARIMA model 
becomes AR model during model identification stage. Seven of the series tested have 
significant intervention model. For certain individual port series, ARIMA or ARIMA 
intervention model do not duplicate their movements with accuracy, the advice is referring 
to the estimated model for the regional port series where that port belong to. 
③ Border crossing connections improvement might be a solution for cargo generation of 
Central ports, but at the same time their port throughput’s dependency on international 
economic events would arise accordingly. This is a concerning issue for port development 
policy of the Central region. 
Remark 1） is interesting because it means the historical characteristics of Viet Nam port 
development policy: they manage each port individually. However, this would be changing because 
of the Single ASEAN policy, and then this improvement might result in direct competition between 
Viet Nam and Thailand ports for transit cargo from/to Laos. Other possibilities such as competition 
and/or cooperation between Viet Nam’s ports and other ASEAN’s ports can be supposed. This kind 
of cross-national relationship may be strengthened and then Viet Nam port policy of “managing 
independently” will be affected, and of course other ASEAN ports may pay attention to Viet Nam’s 
port policy more carefully. 
This study mainly employs the univariate ARIMA model in Box-Jenkins approach to study time 
series cargo movement. The limitation of data retrieval, which is a very common issue for 
developing countries, prevents us from applying more sophisticated methods into time series 
analysis. For future study, when more detailed data is retrieved, using multivariate regression, or 
other methodologies for non-linear data series might provide more insight results for the cargo 
movement analysis. 
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CHAPTER 6 
SHIPPER’S PORT CHOICE BEHAVIOR IN SOUTH VIET NAM: 
DISCRETE CHOICE APPROACH 
6.1 Introduction 
Viet Nam is located nearby crossroad of South East Asia which connects important maritime 
shipping flows from Pacific Ocean with Indian Ocean. Since 1995, Viet Nam became a member of 
the Association of Southeast Asian Nations (ASEAN) of which economy is the third largest in Asia 
and seventh largest in the world. The advantageous location helps developing international trade at 
container gateway ports of Viet Nam. Moreover, several factors can be named. First, China, with 
the emergence of middle class and rising labor wages, is now becoming a consumer-driven market 
and many developing countries such as Bangladesh, Cambodia, India and Viet Nam which can 
produce goods at as low price as China does have grown as the new manufacturing export bases. 
Second, Viet Nam signed Free Trade Agreement (FTA) with ASEAN member states in 1992, with 
South Korea in 2015 and other FTAs can be named, e.g. Vietnam- Japan economic Partnership 
Agreement, ASEAN- China, ASEAN – Korea FTA, etc., give Viet Nam opportunities to export 
important agricultural commodities and seafood, industrial goods and mechanical products with 
preferential tariffs.  To date, the ASEAN-6 have virtually eliminated their intra-regional tariffs, with 
99.2% of tariff lines at 0%. For the CLMV, the figure stands at 90.86%. 
With new FTA agreements, the international trade volume of Viet Nam is predicted to be massive 
in coming years. As sea ports play the role of gateway for most of trading activities in Viet Nam, 
providing efficient and effective ports will strengthen the competitiveness of Vietnamese 
commodities in the global supply chain. This prospect pressures Viet Nam government to improve 
their port infrastructure which is still ranked below the average level. Logistics Performance Index 
(LPI) in 2014 of World Bank (2014) ranked Viet Nam 48th, compared with Germany (no.1), UK 
(no.4), US (no.9), Japan (no.10), Korea (no.21), and China (no.28). Total logistics costs in Viet Nam 
now account for 25% of GDP, compared with 18% in China. Report of World Bank (2014) pointed 
out  Viet Nam lagged behind in infrastructure connectivity and the bureaucratic customs mainly 
caused high logistics costs  in export shipment (Schwab and Sala-i-Martin 2014; McKinsey & 
Company 2014; Mooney 2016).  
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In order to improve the port infrastructure and its management, revealing the sea transport 
structure of Viet Nam is strongly demanded: especially Vietnamese shippers’ port choice behavior 
should be analyzed in detail. The common approaches for understanding the shippers’ behavior are 
as follows. 
Tiwari et al (2003), Nir et al. (2003), and Malchow and Kanafani (2004) are the examples of 
analysis of shippers’ behavior with the discrete choice approach. Interview based researches are 
done by Ugboma et al. (2006) and Tongzon (2009). These researches argue that the geographical 
location of port, the factors controlled by port such as facilities, congestion and the port fees, and 
the factors relevant to carriers such as ship size and schedule are regarded as the significant factors 
in shippers’ port choice.  
Other important arguments are given by Steven and Corsi (2012) and Ng et al. (2013). The 
important difference between these researches is that US shippers, particularly large shippers, prefer 
high speed delivery even at higher charges, while Australian shippers are very cost sensitive and 
they do not regard shipping schedule as important. This suggests that each country’s shipper may 
have a different preference in shipping. 
These researches are based on detailed information about shippers’ behavior. Unfortunately, due 
to lack of public and reliable data, the researches about the sea transport in Viet Nam with holistic 
approaches are rarely seen. Therefore, gathering data and applying the disaggregate approach are 
most important and challenging for understanding Vietnamese shippers’ behavior. 
In light of this context, this chapter aims to build the disaggregated dataset and apply the discrete 
choice model to analyze the Vietnamese shippers’ behavior based on south part of Viet Nam. And 
then, this chapter’s attempt is to reveal the striking features of Vietnamese shippers’ preference in 
port choice and to have some policy implications from empirical results. 
This paper has four bodies. Section 2 shows the condition of the target area and how to gather 
data for building the disaggregate dataset. In Section 3, the empirical model of port choice is 
proposed and discussions of results are done. Section 4 of the concluding part summarizes findings, 
and some policy implications for port management are given. 
 
6.2 Data 
The motivation is to develop the port choice model of exports from South Viet Nam, but findings 
in section 4.2.4 point out that two major ports in here have different market segmentation. Cai Mep 
ports’ services are mainly long-haul bound while Ho Chi Minh City ports’ services include both 
mainly short-haul connections. Hence, to ensure number of OD pairs is available for both ports, this 
study will select destination ports in US West Coast and East Coast ports, North Europeans ports 
(also called long haul transport).  
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For this aim, it is necessary to gather the comprehensive OD data. Unfortunately, Viet Nam does 
not provide such a comprehensive OD data. Thus, the dataset is constructed by contacting multiple 
port stakeholders in Viet Nam. The first step is collecting individual container information (from 
origin port to final destination port via transshipment port, carrier, service used, port dwell time, and 
vessel size information) from major container terminal ports, namely Cat Lai Terminal in Ho Chi 
Minh City (HCMC), Tan Cang International Terminal and Cai Mep International Terminal in Ba 
Ria in Vung Tau Province in May 2015. Second, several Ho Chi Minh City-based container carriers, 
trucking companies, Tan Cang Waterway Transport JSC are inquired about the ocean freight and 
local transport costs. Third, the information about ocean service frequency is from MDS Transmodal. 
By combining the information from the several sources, a unique dataset which consists of totally 
disaggregated information is established. The dataset of disaggregated data: includes 15 416 
shipments (see Appendix 2 for OD distribution). Figure 6.1 depicts the location of these ports. 
 
 
Figure 6.1 Ports in Ho Chi Minh City and Vung Tau 
Source: Retrieved from Port Coast Corporation (unpublished data) 
Sampled shippers are mainly located in the industrial zones in Ho Chi Minh City, Binh Duong, 
Baria Vung Tau and Me Kong River provinces. These cargo owners choose some Inland Container 
Depots (ICDs) to drop off cargos for stuffing and consolidating. Besides two main international 
trade ports in Ho Chi Minh City and Cai Mep-Vung Tau, there are some major ICDs located nearby 
or inside the industrial zones. These ICDs can enhance the port connectivity by either trucking or 
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barge transport. A large amount of agricultural products for exports are consolidated and stuffed in 
these ICDs. 
Table 6.1 lists the information of Vietnamese shipper by location. Ho Chi Minh City has the 
largest market share and Binh Duong has the second. HCMC port is much closer to each origin zone 
than Cai Mep. As for drayage, shippers in most of the zones depend on trucking and barge. 
 
Table 6.1 South Viet Nam shipper information 
Shipper location Share of total 
country Export 
value (%) 
Distance from 
HCMC (km) 
Distance from 
Cai Mep (km)  
Consolidated 
center 
Binh Duong 
11.4 21 71 ICD Song Than, 
Binh Duong port 
Dong Nai 
8.9 25 61 ICD Bien Hoa, 
Dong Nai port 
Long An 
2.3 45 97 VICTa, Sai Gon  
Tay Ninh 
1.7 65 116 VICT, Sai Gon 
Tien Giang 
1.2 75 130 Cat Lai, all ICDs, 
VICT 
Ho Chi Minh 
City 
18.1 12 63 Cat Lai, all ICDs, 
VICT 
Export value statistics during May 2015 combined from Viet Nam Custom Bureau and Ministry of Industry and Trade ( Source: 
http://www.customs.gov.vn/Lists/ThongKeHaiQuan/SoLieuThongKe.aspx?&Group=S%E1%BB%91%20li%E1%BB%87u%20
th%E1%BB%91ng%20k%C3%AA). a Viet Nam International Container Terminal 
 
Figure 6.2 simplifies the flows of how and where one container is moved for export purpose 
through the choice of two major gateway port Cai Mep (in Ba Ria Vung Tau) and Sai Gon (in Ho 
Chi Minh City). In order to avoid too many variations in shipping, the focus is on the movement of 
dry cargos. 
 
Figure 6.2 Export container network structure from South Viet Nam 
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6.3 Empirical analysis  
6.3.1 The model 
The long haul container transport market in South Viet Nam are mainly dominated by mega 
carrier alliances, namely G6 (APL, Hapag-Lloyd, OOCL, NYK, MOL, and HMM), 2M (Maersk 
and MSC) and Ocean three (CMA-CGM, CSCL, and UASC), CHYKE (Evergreen, Cosco, Hanjin 
Shipping, K Line, and Yang Ming) and some independent carriers (Wanhai and Zim, etc.). During 
May 2015, G6, 2M and CHYKE controlled 47.55%, 14.5% and 24.2% of total loaded TEUs, 
respectively. In order to express the shippers’ behavior in this case, the assumption is that each 
shipper chooses port and carrier (or alliance) simultaneously. This hypothesis follows the existing 
research outcomes (Tiwari et al., 2003; Malchow and Kanafani, 2004) when taking this strict 
assumption. Following that, this model consists of 8 alternatives which are composed of port and 
carrier (or alliance) by choosing from two ports (Cai Mep and Sai Gon) and four alliances (G6, 2M, 
CHYKE, and other independent carriers). 
This model takes no account of the ocean freight rate because this rate is difficult to be identified 
among carriers. This information is usually confidential and the market prices fluctuate over time. 
But, a new variable, i.e. schedule reliability of carriers is introduced. For shippers who are going to 
export the short-lived or high value commodities, punctuality is regarded as an important element. 
To provide the information about the reliability, SeaIntel Maritime Analysis started publishing an 
index— global liner performance— in 2011 measuring the punctuality of mega carriers on main 
trade lanes. 
The interview with shipping lines in Ho Chi Minh City reveals that ocean tariffs do not vary by 
ports of loading, and inland drayage tariffs to Cai Mep for export containers will not be charged by 
most of carriers if shippers deliver shipments at above mentioned ICDs or ports. In other words, 
shippers choose just the carrier first, and then the choice of ports and inland-drayage are arranged 
by container carriers/freight forwarders. 
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Table 6.2 Explanation and sign of variables 
Variable Definition 
Expected 
sign 
Vessel size ( Size  )  
In TEUs for vessels departing from Viet 
Nam 
+ 
Sailing time (OTime  ) 
Time duration (in days) for container 
during at sea 
- 
Schedule cost 
(
j
lOfreq  ) 
Inverted number of vessel calls provided 
by alliance j on link l per month  - 
On-time 
( ckOntime )  
Reliability performance indicator of 
carrier c on route k (%) + 
Dwell- time ( DwellT  ) 
Time duration for one containers in the 
port (days) 
- 
Direct ( DirectD  ) 
Direct service available (dummy 
variable, 0 or 1) 
+ 
Cranes 
Number of shore-cranes + 
Berths 
Total berths length + 
Usage factors 
(Ufactor  ) 
Number of vessel calls divide by total 
berths length - 
 
Table 6.2 lists the variables used in the analysis. In the parenthesis, the names of variables in the 
formula are shown. Expected sign means the rational sign of each variable in the formula shown as 
“positive (+)” or “negative (-).” 
Thus, the discrete choice (multinomial logit) model can be described as 
 
1 2 3 4 ,
5 6 7 8 9
1
k k
rs l l jl
jk l rsk l rsk rsk c rsk
ll l j l
rs rs
h h h
V Size OTime Ontime
Ofreq
DwellT DirectD Crane Berth Ufactor
      
    
   
    
  
   (5.1), 
where k means the route in r (origin) and s (destination) OD market; l means the link (port-to-
port); h means the port for loading, transshipment, or off-loading; c,j  are carrier and alliance, 
respectively. The binary variable  takes one if route k of rs includes link l, otherwise takes zero. 
Another binary variable  takes one if route k of rs includes link l operated by alliance j, otherwise 
takes zero. 
 
l
rsk
jl
rsk
88 
 
6.3.2 Results 
For estimating parameters, the maximum likelihood method is utilized using N-LOGIT ver. 4.0. 
The summary of result is shown in Table 6.3. Six out of nine coefficients are found statistically 
significant (see P-Statistic in Table 6.3). All the signs of obtained parameters are as expected as in 
Table 6.2. Pseudo R2 is 0.358, which means the model fits well with the discrete choice model. The 
variables related to adequacy of port facilities such as the number of berths, cranes, and usage factors 
are found insignificant at the disaggregated level (see Appendix 2, 3, 4). Controlled factors of 
carriers such as vessel size and schedule cost are evaluated as highly significant. The variables of 
quality of service like sailing time, on-time, and direct choice are also highly significant for port 
choice.  
These results reveal that shippers prefer the port that can attract larger container ships and provide 
direct service connection. Higher schedule delay due to the increase in the number of transshipments 
is not desirable for shippers. The weight of this variable is obviously bigger, because there is a big 
difference of schedule cost between Cai Mep (7 days) and Sai Gon ( 8.8 -12.5 days).  On-time or 
schedule reliability of carriers positively affects the shippers’ port choice. The increase in time factor 
like sailing time and port dwell time negatively affects the port choice.  
 
Table 6.3 The model estimation results for port choice model 
Variable Coefficient  Standard Error Z-statistic P-Statistic 
Vessel size 
0.00016 0.000012 13.18 e-4 
Sailing time 
-0.10567 0.004 -23.69 e-4 
Schedule cost 
-1.2 0.2149 -5.59 e-4 
On-time 
0.02258 0.001 21.2 e-4 
Dwell time 
-0.2998 0.0104 -28.73 e-4 
Direct 
1.224 0.0974 12.56 e-4 
Log likelihood (base) 
-19404    
Log likelihood (coefficient) 
-12530    
Pseudo R2 
0.358    
 
So far, findings are consistent with some of the previous studies and the observations of a large 
number of freight transport markets. Table 6.4 shows the comparison of results among these 
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researches. Tiwari et al. (2003), Malchow and Kanafani (2004), and Steven and Corsi (2012) point 
out that the ocean distance or time and the vessel size are very important factors. Furthermore, 
Malchow and Kanafani (2004) suggest that the port reliability indicator like sailing headway is also 
a significant factor. This model confirms their arguments by measuring port dwell time. The result 
suggests that shippers in South Viet Nam have similar preference for port choice to US shippers 
(Steven and Corsi 2012) looking at the balance of weight among factors. 
On the other hand, one can find the unique factors in Vietnamese shipper’s behavior. Looking at 
each factor’s unit in Table 6.2 and coefficient column in Table 6.3, the schedule delay (-1.2) and 
direct connection (1.22) have much stronger explanatory power than other factors. In other words, 
the shippers prefer direct services and also desire more frequent services. 
 
Table 6.4 Comparison of factors among researches 
Tiwari et al (2003) Malchow and 
Kanafani (2004) 
Steven and Corsi 
(2012) 
This  model  
Variable 
Weight Variable Weight Variable Weight Variable Weight 
 
 Sailing 
headway 
(hours) 
-0.0016   Dwell 
time 
(hours) 
-0.0124 
Fleet size 
(TEU) 
0.05   Carrier 
size (TEU) 
0.0002 Vessel 
size 
(TEU) 
0.0001 
Mile*port 
-0.00005 Ocean 
distance 
(‘000s km) 
-0.09 Oceanic 
transit time 
(hours) 
-0.0049 Sailing 
time 
(hours) 
-0.0043 
Distance  
-0.49 Inland 
distance 
(‘000s km) 
-0.67 Inland 
transit time 
(hours) 
-0.0183   
Target Zone: China 
Target Zone: US  Target Zone: US –
Pittsburg  
Target Zone: South 
Viet Nam 
 
6.3.3 Inland connectivity to port  
In contrast to studies of seaborne freight transportation market addressed before, the result shows 
that the geographical location of a port against the origin zone is not regarded as an important factor 
in the long haul transport market from South Viet Nam. Despite the fact that Sai Gon port is very 
close to shipper’s location (see Table 6.1), observed data shows that shippers prefer Cai Mep port 
than Sai Gon port (see Appendix 1). The distance is not regarded as a significant factor in the port 
choice model for long haul transport. One big reason suggested by t result is the strict limitation of 
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using direct services which are available from Cai Mep only. The other reason may be the poor 
condition of inland drayage. 
In detail, the limitation in drayage options can be more easily understood from the following 
cases:  
a. Most shippers from industrial parks in Binh Duong, Bien Hoa, and inner city of Ho Chi 
Minh City use trucking as drayage.  
b.  Agricultural exporters along Me Kong River usually take two or three days by barge to 
deliver cargos to Sai Gon. Trucking by trailer is not considered because there are no depots 
for empty containers nearby their crops. Then, the road and/or bridge condition connecting 
Me Kong River provinces with the ports is too poor to accept heavy weight trailers.  
c. Coffee exporters from their crops in Central Highland Viet Nam usually send shipments in 
small trucks (the volume is too small to pack in the container). Coffee bags are stuffed into 
containers at warehouses or ICDs and then containers are transported by barges or trucks 
to be dropped off at ports of loading.  
An attempt to develop the port-inland drayage simultaneous choice model for all shipments and 
long haul transport shipments was made, but the signs of coefficient of inland drayage factors such 
as time and cost are not rational. Therefore, this is a big difference in condition between Viet Nam 
and other countries. 
 
6.3.4 Elasticities among alternatives  
The above subsections show the features of Vietnamese shipper’s port choice behavior in the 
long haul market. Some factors related to time are obtained. The next stage is to measure the 
elasticity of each factor focusing on each alliance’s market share. Table 5.5 lists the elasticities of 
variables. When each of them increases by 1%, how do the shippers react?  Assuming that shippers 
use services provided by 2M Alliance, the 1% increase of ocean time for Sai Gon port reduces the 
market share of 2M Alliance by 2.65%.  
Table 5.5 suggests that shippers persist in using Cai Mep port, particularly G6 alliance for the 
long haul service. Even when sailing time and dwell time increase, Cai Mep-G6 can lose market 
share less than other alternatives. On the other hand, shipper’s demand is more elastic with respect 
to sailing time, port dwell time and on-time at Sai Gon-carrier alliance alternatives. The range of 
elasticity is between 1.15 and 2.65. On-time index and port dwell time are more important for 
shippers choosing Sai Gon port (range: 1.15 - 1.68) than those choosing Cai Mep port (range: 0.13 
- 0.66). Yet, if sailing time changes, both ports can work as substitutes each other except for Cai 
Mep G6. Furthermore, comparing the market power among alliances, 2M may lose market share 
most quickly if their performance and their port of call performance worsen. 
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Table 6.5 Elasticity in long haul service model 
 Alternative Sailing time On-time Dwell time 
CaiMep-G6 -0.73 0.30 
-0.13 
CaiMep-2M -1.22 0.66 
-0.27 
CaiMep-CHYKE -0.96 0.60 
-0.24 
CaiMep-OTHERS -1.03 0.51 
-0.17 
SG-G6 -2.21 1.19 
-1.24 
SG-2M -2.31 1.68 
-1.23 
SG-CHYKE -2.65 1.49 
-1.57 
SG-OTHERS -2.64 1.34 
-1.15 
 
From the port management side, port dwell time is regarded as an indicator of both port efficiency 
in container yard management and the level of coordination among port operators, carriers and 
shippers. As mentioned above, shippers are sensitive to the increase of dwell time in choosing of 
alternative.  
Actually the dataset of long haul market reveals that port dwell time of Sai Gon port is much 
longer than that of Cai Mep. All shipments at Cai Mep stay for no longer than two days. At Sai Gon, 
there are 1,106 containers stored in the yard for between 4 and 7 days and 319 containers for more 
than 7 days. The extended dwell time is caused by late arrival of containers, and as a result, these 
containers are stored in the yards for another couple of weeks. It can also be caused by breakdown 
of the equipment, decline in labor productivity, long queuing of trucks at the port during a peak 
season. The duration of detention of containers can be a bargaining power for port managers for 
negotiation with carriers. However, no matter the reasons are subjective or objective, our study finds 
that shippers never desire extended dwell time at Sai Gon. Thus, Sai Gon may lose more shippers in 
the future if they do not reduce dwell time in some way. 
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6.3.5 Transpacific trade and long haul service 
The transpacific eastbound container transport market is currently the busiest long haul trade lane. 
US and Canada imported a huge volume of textile apparel and footwear products from Viet Nam, 
as much as 60% of total share in May 2015. Understanding about the transpacific trade lane will 
help the port manager grasp Vietnamese shippers’ demand and provide shippers with better services 
during the transit of cargos at the port. The result of estimation using the long-haul model is 
consistent with the global trend of commodity pattern of containerized high value cargos 
(Notteboom, 2000; Tongzon, 2009); time factor and schedule reliability factors are more appreciated 
by shippers than cost factors. Then, the discussion of the shippers’ behavior in transpacific transport 
compared with the average long haul transport shippers’ behavior follows 
Table 6.6 summarizes the results. In Table 6.6, shippers who export cargos in the transpacific 
trade are more sensitive to the reduction of sailing time and dwell time; they more prefer alternatives 
with higher schedule reliability and larger vessel size than average shippers. Thus, marketing 
managers at the port should emphasize these points when communicating with shippers of fast 
moving consumer goods. 
 
Table 6.6  Elasticity of factors against time value 
Ratio Meaning All long haul  Transpacific  
1 2    
The increase in ship size equivalent to a 
reduction of 1 day in sailing time 
0.001 0.002 
 
The decrease in dwell time equivalent to 
reduction of 1 day in sailing time 
2.83 4.37 
 
The increase in on-time equivalent to 
reduction of 1 day in sailing time 
0.213 0.32 
 
6.4. Concluding remarks in this chapter 
This chapter attempts to reveal the feature of Vietnamese shippers’ port choice behavior, and 
eventually developing the port choice model succeeds. Findings are summarized as 
① Vietnamese shippers’ in port choice behavior has similar tendency compared with other 
countries analyzed in previous researches.  
② The uniqueness of Vietnamese shippers is that shippers emphasize schedule cost most. The 
second emphasized factor in the long haul service is direct service.  
5 2 
4 2 
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③ Poor accessibilities of ports cause disutility to shippers when using barges for inland drayage. 
Then, the government needs to improve the port accessibility from the hinterland in order to 
increase the productivity in South Viet Nam ports. 
Finding (2) and (3) seem interesting for policy makers. Finding (2) means that Vietnamese 
shippers are sensitive to the schedule cost relevant to service frequency; they desire more frequencies 
even for the long haul service. Port authorities should gather more services in some way such as 
reducing port charges and relaxing port congestion. Finding (3) suggests that government should 
invest more on infrastructures to enhance connectivity for shippers in the distant area such as Me 
Kong River provinces than on developing new ports or port facilities. 
Moreover, other predictions are includes. First, Cai Mep port will enjoy a larger growth in the 
volume of cargos in the future in Viet Nam and the trading activities in Pacific Rim countries will 
become busier. Then, port operators will need to ensure the seamlessness of port activities through 
the facilities from berths to yards and gates because shippers do not want extend the dwell time 
suggested in finding (1). Second, Sai Gon is predicted to gradually lose their long haul cargo share 
and potentially they might lose more short haul cargos than Cai Mep. Sai Gon should encourage 
shippers/carriers to use inland ports/depots for storing containers, or they should charge heavily if 
carriers store containers in the yard longer than idle time. 
Some points in this research need further researches. First, inland drayage factors to the long haul 
shippers’ port choice behavior were not successfully estimated, due to some data limitations and 
Vietnamese shippers’ special condition about drayage. Second, the regional diversification of 
shippers, e.g. from northern and central part of Viet Nam, will be considered in future work. 
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Appendix 1 Shipment distribution in long haul service market 
  CM 
-G6 
CM 
-2M 
CM-
CHYKE 
CM-
Others 
SG 
-2M 
SG-
CHYKE 
SG 
-G6 
SG-
Others 
US West 
Coast 
Long Beach 1,498 3,238  15 30 14 119 
 Los 
Angeles 
2523    90 108 61 1 
 Oakland 345 76 33  33 8 41 14 
US East 
Coast 
Charleston 82   243 1 36 4 3 
 New York 781    87 45 193 26 
 Norfolk 181   839 49 27 26 4 
 Savanah 262   703 61 50 17 13 
European Hamburg 1474 
   77 134 58 48 
 Le Havre 129    6 21 6 13 
 Rotterdam 975    107 204 71 64 
 Jeddah 51    2  5 24 
 
Appendix 2 Parameter estimation for long-haul transport model- 9 attributes 
Variable 
Coefficient  Standard Error Z-statistic P-Statistic 
Vessel size 
0.00028 0.7277D-05 38.06 e-4 
Sailing time 
-0.1228 Fixed Parameter 
Schedule delay 
-0.93 0.00119 -779.02 e-4 
On-time 
0.0093 Fixed Parameter 
Dwell time 
-0.253 Fixed Parameter 
Direct 
1.306 Fixed Parameter 
Crane 
-0.4013D-
06 
Fixed Parameter 
Berth 
-0.00010 Fixed Parameter 
Ufactor 
 Fixed Parameter 
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Log likelihood 
(base) 
-19404    
Log likelihood 
(coefficient) 
-12514    
Pseudo R2 
0.358    
 
Appendix 3  Parameter estimation for long-haul transport model- 6 attributes 
Variable Coefficient  Standard error Z statistics P statistics 
Vessel size 
0.00079 0.308D-04 25.55 e-4 
Schedule delay 
-4.06 0.393 -10.4 e-4 
Total cost 
-0.0119 0.00031 -38.32 e-4 
Land time 
0.1715 0.1478 -1.16 0.24 
Direct 
-0.2966 0.0895 -3.31 0.0009 
Dwell time 
-0.035 0.0112 -3 0.002 
LL (base) 
-4399    
LL (co-efficient) 
-5023    
Pseudo R square 
0.14    
 
 
Appendix 4 Parameter estimation for long-haul transport model- 5 attributes 
Variable Coefficient  Standard error Z statistics P statistics 
Vessel size 
0.00079 0.309D-04 25.53 e-4 
Schedule delay 
-3.56 0.364 -9.8 e-4 
Total cost 
-0.012 0.00031 -39.89 e-4 
Land time 
0.1934 0.144 1.34 0.17 
Dwell time 
-0.022 0.0107 -2.11 0.03 
LL (base) 
-4399    
LL (co-efficient) 
-5028    
Pseudo R square 
0.14    
96 
 
 
 
CHAPTER 7 
HOW TO COORDINATE PORTS IN THE REGION? CHARGING, 
SUBSIDY, AND VERTICAL COOPERATION 
7.1 Introduction 
Along with the rationalization of small-medium sized container ports with high growth rate in 
the export-based countries, such as Viet Nam, these have created new trends for container port 
developments. Yet, one common problem for South East Asian countries including Viet Nam is the 
big gap in transport infrastructure development among economies. The hike rate in container freight 
and passengers vehicles has outgrown the capacity of surface infrastructure in megacities.  Though 
Viet Nam has followed market economy socialist orientation since 1986, in the era of 
internationalization, many stakeholders in freight transport market, say, shippers, carriers, and 
freight-forwarders, might not necessarily be located in Viet Nam to make their decision. Hence, the 
centrally planned mechanism reveals its weaknesses when trying to re-bundle freight commodity 
flows in the multi- stakeholder port system. 
Regarding literature researches about inter-container port competition, various papers have 
studied the competition and cooperation about this theme. The approaches use involved network 
design approach (see Kuroda et al., 1999; Zan, 1999; Asgari et al., 2013); game theory (Anderson 
et al., 2008); contestability (Heaver, 1995; Song, 2003), the multitude of participants concern (Yap 
and Lam, 2004). The previous researches mainly focus on the competitive relationships among a 
few mega hub ports: Hong Kong vs. South China Port, Busan vs. Shanghai, Singapore vs. Kelang 
port, etc. These ports, of which waterfront and port connectivity infrastructure has been 
sophisticatedly built, are able to provide high productivity and good service for port users 
competitively. Unfortunately, number of those successful ports is very limited. Studying the 
relationships among stakeholders relevant to these successful ports will contribute to emerging and 
newly developed ports; in particular, the policy and strategical implications will be beneficial for 
infrastructure and port development.  
One possible approach is the “coopetition” argued by Song (2003). He proposed an interesting 
idea of selective competition or partial cooperation, which is called “coopetition”. They suggest that 
the desired competition scheme for major ports in the future is to “find the companies, get together 
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and compete with rivals.” Their suggestion also means that port consortium can improve their port 
productivity by economy of scale. The important point is to find “what kind of partial cooperation 
works well.” But, both United Nations Conference on Trade and Development  (UNCTAD, 1996) 
and Song (2003) confirmed that a balance between cooperation and competition must be found to 
secure commercial and social interests, and this balance is varied by cases, countries, and region. 
UNCTAD suggests that a cost/ benefit analysis must be carried out to know if it is better to compete 
or to cooperate. 
This chapter aims to build up a market structure context where the benefit of port users and social 
welfare under normal condition can be measured by using the case of two ports in southern part of 
Viet Nam, Cai Mep (henceforth, CM) and Ho Chi Minh City (henceforth, HCM). Next step is 
sensitivity analysis for the partial coordination of port/ government- shipper under scenarios. The 
study reveal that CM port agrees to coordinate in handling charges fixing, the total improvement 
gained from port congestion reduction and shippers’ utility is larger than total subsidy for CM port’s 
loss of revenue. This coordination can satisfy both commercial and social interests of parties.  
This chapter consists of four main sections. Section 1 is introduction. Section 2 describes model 
structure and formulation. Section 3 consists of port choice model parameter estimation for short-
haul transport for shippers from southern part of Viet Nam, finding the best response strategies for 
each port when there is no cooperation, and shows the results of sensitivity analysis for scenarios of 
CM port/ government coordination. Then the feasibility of subsidy plans in each case is discussed. 
Finally, concluding remarks are presented. 
 
7.2 Model structure 
7.2.1 Description of problem 
There are two major ports in southern part of Viet Nam. Port 1 (HCM), locating nearby the 
economic center, holds about 70 per cent of total regional container handling throughput. Port 2 
(CM) is a newly developed port since 2009, and it has the deep draft advantage. Thus CM in recent 
years has been more competitive with HCM for long-haul transport cargo. But, in terms of short-
haul transport services, most shippers choose HCM port to export cargo. This long time custom of 
trading of shippers cannot be changed easily. Because most of the trading contracts are signed in fob 
(free-on-board) terms by which exporters are responsible to paying inland-drayage cost to port of 
loading, and the close proximity of HCM port to shippers helps them to minimize this cost. As Viet 
Nam becomes more integrated into regional economic activity, initiatives such as ASEAN Economic 
Community, Free Trade Agreement with ASEAN- China, Viet Nam- Korea, potential Trans Pacific 
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Partnership, sea freight cargo flows in intra- Asia has become busier. As HCM port is a gateway 
port in South Viet Nam, they facing serious port congestion in recent years. 
The reason for congestion could be traced back to the Five- Year Master Plan of Port 
Development since 2011: the central government ordered that new port CM take over the role of 
gateway port for southern part of Viet Nam, and because HCM port cannot expand its capacity. 
Gradually, HCM port can play the role as secondary port. However, five years later, the market 
situation did not perform as what had been planned according to the government’s prediction (see 
also Section 3.2.1 c)). Panel (a) and (b) of Fig.7.1 show the big gap between planned data and market 
data of two ports. 
 
  
(a) (b) 
Source authors composed data from Tran and Takebayashi (2015) 
Figure 7.1 Actual throughput and planned capacity of CM 2009-2015 (a); Planned capacity 2011-
2019, actual throughput 2011-2015, and forecast 2016-2019 for Cat Lai Terminal of HCM (b) 
To find a solution for the problem of over-investment in CM and heavy congestion in HCM, it is 
necessary to lay central government’s objective in a larger context where the benefit of shippers, 
ports and carriers are considered. This model structure includes all stakeholders in the business game. 
Let the market as four players (see Fig. 7.2); the top layer is Ministry of Transport’s layer, on behalf 
of central government; the second layer is terminal operators’; the next layer is the carriers’; the 
bottom is of shippers. Terminal operators’ behavior affects the carriers’ and shippers’ behavior. The 
relation between carriers and shippers is dependent on each other. 
Government provides policy scenarios which other players will respond to. The government is 
strong presence in the market that has the power to influence shippers’ decision by requesting ports 
their handling charges. Government is the major shareholder of both ports, and government is also 
in charge of constructing waterfront infrastructure, navigational channels, and surface transport 
connectivity with ports. When cost factors such as cargo handling charges (THC), ship tonnage tax, 
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inland drayage cost, and time factors such as inland drayage time are changed in each scenario, these 
changes will affect port choice of shippers. Then, the market share will change accordingly. 
The full model shown in Fig. 7.2 is too complicated to handle. Since shipper’s route choice 
behavior reflecting the port’s strategy is emphasized, the model is simplified that carriers take the 
passive roles: they change number of service frequency as volume of cargo increases and their 
charges remain the same. Then there are three players: shippers, ports, and the government. 
The government aims at reducing the port congestion at HCM port, thus they will stimulate 
different policies to let shippers choose CM. Government into account also takes all players of the 
market, besides their own goal, say, improving shippers’ utility, and ports’ profit. 
 
 
 
Figure 7.2 Relationships among stakeholders for freight transportation market in South Vietnam 
 
7.2.2 The model 
 a. Government 
Government aims to minimize the congestion on the inner-city port. The port congestion 
formulation is given as 
h hTP PC   (7.1) 
   
where TP is port throughput at port h; PC is port planned capacity. The objective functions of the 
government are relevant to the scenarios and then they are shown in the scenario study part. 
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b. Terminal operator 
Terminal operator i’s purpose is to maximize its profit by controlling port charges loading to 
carriers. Let the port charge of terminal operator i at port h be  ih  . Gathering containers bring more 
profit to the terminal operator, and then the profit maximization is formulated as 
 ,
n
n
n
i i i i l
h hl
h l
x      ,  (7.2) 
Subject to 
n n
rs rsk
kl l
rs k
x x  for nnl I  ,   (7.3) 
where  nlx : cargo flow on link 
nl   ; 
nl
h  : binary variable take one when link 
nl  at port h, 
otherwise take zero;  rskx : path flow on kth route of rs OD pair (origin r destination s);  n
rsk
l
 : binary 
variable take one when link  on kth route of rs OD pair, otherwise it takes zero.   
c. Carriers 
Assuming that the intra-Asia transport market is regarded as the perfect competitive market, thus, 
carriers can gain maximum profit as zero, and the ocean tariff lq  should be given as the marginal 
cost. Operating cost per vessel is defined as lC , and the capacity is lv  . The tariff should be constant 
and shown as: 
l l lq C v   (7.4) 
d. Shippers 
Shippers’ aim is to maximize the utility as much as possible. In order to achieve this, they decide 
to choose the routes and ports carefully. Their objective function is given as  
1 , 2 3 4
,
1
( ) ( ) ( ) cos ( )rs l l rs rsk l c rsk rsk k kc
l l c l
V Size T t Ltime
Ofreq
             (7.5) 
where 
cos cosrs l h rsk rsk k kT t OF THC L t     (7.6) 
The eqn. (7.5) is defined Size: vessel capacity of carrier c in TEU on link l: inverted sailing 
frequency in one month; Ltime: inland drayage time (in days); Tcost: generalized total cost; OF: 
ocean freight; THC: container handling charge at port of loading h; Lcost: inland drayage cost for 
shipment kth. 
 
7.3 Parameter estimation and scenario studies 
7.3.1 Parameter estimation 
This subsection briefly shows the process of parameter estimation of shippers’ behavior in the 
intra-Asia trade.  
101 
 
a. Data 
The aim is to develop the port choice model southern part of Viet Nam based intra-Asia transport; 
port targets are Hong Kong, Kobe, Manila, Nagoya, Osaka, Shenzhen, Tokyo, and Yokohama ports. 
The reason for choosing short-haul transport market is that HCM port are now dominating for intra-
Asia transport, while CM takes over the transpacific transport. The ultimate goal in this chapter is 
trying to propose plans to reduce port congestion at HCM. Hence, in this sub-section, attributes 
influencing port choice of shippers in the intra-Asia freight market will be revealed. The construction 
of process follows the same stages in Chapter 6.  
Four alternatives of port-inland drayage model are obtained. The inland drayage factors include 
“total transport cost” and “local transport time”. The hypothesis is that ocean freight for the intra-
Asia trade routes do not vary by port of loading. The dataset includes 5,760 samples consisting of 
eight OD pairs: each shipper has four shipping route alternatives. 
b. Results 
Maximum likelihood method using N-LOGIT ver 4.0 is used to estimate parameters. The 
summary of result is shown in Table 7.1. Three out of four coefficients are found statistically 
significant (see P-statistic in Table 7.1). All the signs of obtained parameters are as expected as in 
formulation (7.5). Pseudo R2 is 0.16, which is approximately 0.45 for the equivalent R2 of a linear 
regression model 14).  
The detail of estimation reveals that shippers prefer port that can attract larger container ships. 
Adding more sailing frequency would be desirable for shippers’ utility. This is regarded as the most 
critical factor, as the absolute value of parameter is 3.58. The second rank of significance belongs to 
generalized total cost, while inland-drayage time is not important to shippers. 
Figure 7.3 compares the actual and computed distributed shipments. Seeing Figure 7.3, the model 
overestimates and underestimates in some OD flows. However in spite of the limited information, 
the model can provide relatively good reproduction. Thus, this model can be used for further scenario 
studies.  
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Table 7.1 Parameter estimation 
Variable Coefficient Standard Error Z-statistic P-Statistic 
Vessel size 
0.00086 0.0000193 44.41 e-4 
 Inverted 
Frequency 
-3.588 0.354 -10.13 e-4 
Total cost 
-0.0126 0.00026 -48.06 e-4 
Inland time 
-0.00201 0.0058 -0.34 0.73 
Loglikelihood 
(base) 
-4339    
Loglikelihood 
(coefficient) 
-5032    
Pseudo R2 
0.16    
 
 
Figure 7.3 Comparison of actual and computed distribution of shipments 
 
7.3.2 Scenario studies 
The following sub-section will investigate feasible port policies that are workable for ports in the 
case of Viet Nam. Port tariff strategies are proposed, and the corresponding pay-offs of shippers, 
ports will be shown. Starting with non-cooperative situation first, then, government decides to 
cooperate with one port (CM), while two ports are competing against each other. For both situations, 
the Nash equilibrium technique is utilized to find out the best response strategies of two ports under 
changes of market condition.   
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a. Non-cooperative situation 
In this case, there is no cooperation among players, and the government has no plan to improve 
the port congestion at HCM. The shippers have complains about the transport condition (high 
disutility), but all they can do is to choose the better way of transport. Each port aims to maximize 
their profit by controlling the handling charges. Then, the problem of port h can be formulated as: 
 ,max
h
h h h rs rsk
k h
r s kp
h p p p x 
    (7.7), 
Subject to 1 2
h h hp p p  .  
In the formulation, ph: handling charge at port h, p-h: handling charge at rival port, x : cargo flow 
from r to s on kth route,  rskh  :binary variable which takes one when route k on rs OD pair use h; 
otherwise takes zero. 
The assumption is the logit type flow allocation, and then the cargo flow rskx   is given as: 
 
  '
'
exp
exp
rs
krs rs
k rs
k
k
u
x X
u


.  (7.8). 
In this application, three different levels of handling charge for one Twenty foot unit (TEU), 20, 
40, and 82 USD, are proposed. The upper limit, 82, is the official port handling charge (see Decree 
No. QD 470/QD-TCT 20/03/2015). There are exactly nine outcomes shown in Table 7.2. 
 
Table 7.2 Matrix of port charge outcomes 
 CM 20$ CM 40$ CM 82$ 
HCM 20$ 
(HCM20,CM20) (HCM20,CM40) (HCM20,CM82) 
HCM 40$ 
(HCM40,CM20) (HCM40,CM40) (HCM40,CM82) 
HCM 82$ 
(HCM82,CM20) (HCM82,CM40) (HCM82,CM82) 
 
The entries of the matrix (i.e., the nine squares in Table 7.3) contain the payoffs, i.e. profit, to 
HCM port (on the left-hand side) and to CM port (on the right-hand side), corresponding to the 
relevant outcome of the game.  
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Table 7.3 Profits of HCM and CM port when there is no cooperation (in USD/month) 
 CM 20$ CM 40$ CM 82$ 
HCM 20$ 
(63700,89020) (72680,161280) (89420,265352) 
HCM 40$ 
(149160,77500) (127480,177240) (148920,313814) 
HCM 82$ 
(160884,110820) (187370,208880) (258710,360554) 
 
Table 7.3 shows the matrix of profit of each port and find the Nash equilibrium exists. Table 6.3 
says that both ports choose to maximize their payoffs at the highest price, 82 USD per TEU. This is 
the base case in which total disutility of shippers is -11925.  
 
b. Partial cooperative situation 
When considering the cooperative situation among players, one needs to assume the following 
conditions. 
① Ports can have cooperation if and only if all players have the cooperation. Otherwise, they 
compete with each other. 
② Under cooperation, each player accepts the contract of “keeping the improving ration than 
    (%).” 
 The first one is for avoiding the cartel among ports. Under this competitive situation, the Nash 
equilibrium is equivalent to the cartel solution. Then, usually this kind of situation is not desirable 
for other players i.e. government and shippers. Thus, the strict assumption is this kind of cartel is 
acceptable if and only government and shippers’ benefit is improved.  
The second one is a strict condition for obtaining the rational solution as the cooperation. 
Considering the negotiable solutions among players,   should be given by scenarios. Government 
always considers improving the congestion and shipper’s utility as much as possible. The 
improvement of shipper’s utility in this case is the percentage of decrease in total (dis)utility of the 
market from eqn. (6.5) compared with base case. Next, the improvement of port congestion ( 2  ) in 
HCM port is defined 
 0 0HCM HCM HCMnX X X ,  (7.9) 
where X: total cargo volume (TEU) of HCM port in scenario n; 0: Base case.  
Table 7.4 summarizes some scenarios. First, the simple cooperation between government and 
CM is set up: the government negotiates with CM port about lowering handling charges (case 1 and 
105 
 
2). The following scenarios are of additional “incentives” for succeeding the CM port coordination: 
trucking cost to CM is decreased by c1, c2 % (case 3 and 4). For each change in charging policy of 
CM port, the assumption is HCM port is in competitive situation, thus, it will choose the pricing 
strategy that maximizes profit. 
Table 7.4 Four scenarios of CM- government coordination 
Case  
1 
CM reduces THC to 20 USD per TEU 
2 
CM reduces THC to 40 USC per TEU 
3 
CM reduces THC to 40USD per TEU, Trucking cost to CM decreases by 25% 
4 
CM reduces THC to 20USD per TEU, Trucking cost to CM decreases by 50% 
  
 
Figure 7.4 Impact of THC and Trucking cost at CM on cargo volume change (%) 
The next stage is sensitivity analysis (from Table 7.4) on shipper’s port choice model by scenario. 
Input variables for generalized cost in eqn. (7.6), i.e. THC and Truck cost, are changed, then utility 
function eqn. (7.5) is re-calculated. Finally, shipper’s choice of route in eqn. (7.8) is adjusted 
correspondingly. Figure 7.4 describes impact of port charges and trucking charge policy on cargo 
volume of CM and HCM.  The figure confirms that the reduction of port charge and/ or trucking 
charge at CM will directly decrease the share of HCM port. 
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Table 7.5 Pay-offs of players under scenarios 
Case 1

a of disutility 
(1) 
2
b of port 
congestion 
 (2) 
Loss of CM port 
c  
(3) 
Loss of trucking 
charged 
(4) 
1 
-26.2 -37.8 249,734 0 
2 
-16.6 -27.6 151,674 0 
3 
-16.5 -34.7 130,714 102,123 
4 
-34 -55 232,094 231,002 
a, b: in %, c, d: USD per month  
 
Table 7.5 compares the   improvement of shipper’s utility and port congestion under different 
scenarios which are proposed by government. From Table 5, findings are: 
① The Nash equilibrium between two ports under cooperation of the government and CM can 
be obtained. In all of the cases, the best response strategy for HCM port is to set the highest 
price at 82 USD per TEU. Even though CM port’s cargo share is increased in each case (see 
Fig. 7.4), it does not compensate for their loss of profit (see column (3) of Table 7.5). Subsidy 
programs are needed to have CM port’s coordination. From government viewpoint, the Nash 
solutions can be feasible if the subsidy is less than the value of improvement on port congestion 
and shipper’s utility. 
② If the government aims to reduce congestion by less than 30 per cent, scenario 2 is an option. 
CM port’s coordination is charging the THC by less than 50 per cent of Base case. Their loss 
of revenue is 151,676 USD a month. 
③ If the government aims to reduce congestion by less than 40 per cent, scenario 1 and 3 are 
consequences of this perspective. In case no.1, CM port continues to reduce THC to 20 USD 
per TEU, consequently, shippers will opt for CM more, and total disutility decreases by 26.2 
per cent. In case no.3, trucking companies share the loss of revenue with CM if they agree to 
charge less than 25 percent for delivering shipments to CM port. 
④ If the government intends to reduce congestion more deeply, say, more than 50 percent, CM 
handling charge needs to be declined by 75 percent, and the trucking rebate is 50 percent (see 
case no.4). Shippers and government benefit the most in this case, but the trade-off for this is 
a total loss of 463,096 USD per month. 
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7.3.3 Feasibility study of subsidy plans 
As mentioned above, checking the feasibility of these coordination scenarios is an important step 
to confirm whether to cooperation will bring benefit to each port, shippers and the society (in terms 
of reducing port congestion). A subsidy plan is considered to be feasible if it is smaller than the total 
improvement of port congestion and shipper’s disutility. To measure the disutility and port 
congestion in monetary value, the formulation is: 
$
3
rs
n k
n
U V   , (7.10) 
where rsk
n
V : total disutility of shippers in scenario n; 3 : estimated parameter for generalized 
total cost in (7.6). 
The total amount that Ho Chi Minh City Authority is going to spend to improve HCM port 
connectivity infrastructure for 2016-2020 period  (see  Decree No. 25/2011/QD-UBND ; Report No. 
3951/ BC-SGTVT; Section 2.2.1 c)) is 242 million USD, and then this cost may be regarded as the 
total congestion cost by the government. Assume that for every percent of decrease of 2 (see column 
(2) of Table 7.5) it equals the savings for congestion cost. The monetary value of congestion 
improvement equals 
 2 242000000 4% 5 12years months    ,  (7.11) 
where 4% is the share of cargo in the computation comparing with total intra-Asia trade volume.  
Table 7.6 lists the corresponding results of improvement for shippers and port congestion in 
monetary value in each case. 
 
Table 7.6 Cost- benefit analysis for CM port and drayage charge policy (in USD)  
Case 
Disutility  
improvement (1)e 
Congestion 
improvement (2)f 
Total improvement 
(3) = (1)+(2) 
Total subsidy 
(4)g 
1 
233,862 60,983 294,845 249,734 
2 
157,018 44,528 201,546 151,674 
3 
155,987 55,982 211,969 232,837 
4 
321,174 88,733 409,907 463,096 
e:
$ $
0nU U according to eqn. (6.10); f: according to eqn. (6.11); g: total loss of revenue of CM and trucking 
company in Table 6.5    
 
The result in Table 7.6 shows that, if the government chooses to improve disutility of shippers 
first, case 2 is an option. The improvement of disutility (157,018 USD) gained from case 2 is larger 
than total subsidy, 151,674 USD (see column (1) and (4)). However, if the government considers 
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both issues are critical, then they should consider total improvement which each case can bring out. 
Both case 1 and 2 can generate more total improvement for the society than the subsidy (see column 
(3) and (4)), thus both social and commercial interests are secured. This implies that the coordination 
strategy with CM port where they discount handling charges for shippers might be feasible in 
practice.  
 
7.4 Concluding remarks in this chapter 
This chapter addresses the port management issue in the southern part of Viet Nam and discusses 
the feasibility of government-port vertical cooperation for solving the management issue. The game 
theoretical approach is utilized for solving the issue considering the Vietnamese shipper’s shipping 
route choice behavior. The feasibility test is performed on port and drayage charge policy 
coordination between the government and CM port in order to reduce congestion for the inner-city 
port, and to improve shipper’s utility. Results suggest that the port charge coordination plan with 
subsidy can be feasible and more efficient than the port expansion of HCM. This suggests that the 
port expansion is not the only way for reducing the congestion and improving the shippers’ benefit 
in the southern part of Viet Nam: the vertical (partial) cooperation between the government and not-
congested port, i.e. CM, can be more efficient and workable in terms of cost/ benefit. Viet Nam has 
been suffered from the big gap between planned capacity and actual demand, and then this kind of 
“management” approach can be the useful option for the government. This workability should be 
confirmed from the wider viewpoint of regional economies. 
However, due to some specific characteristics of Vietnamese shippers, the studied model and 
scenarios are limited to considering the equilibrium between generalized cost and route choice. 
Moreover, the partial coordination scheme brings out relatively moderate efficiency for social 
interests. Thus, how to fully coordinate ports in the region remains a problem in future.    
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CHAPTER 8  
CONCLUSION AND RECOMMENDATION 
 
8.1 Summary 
In this thesis, we have quantitatively and qualitatively studied container Vietnam based transport 
system from historical, market interactive and problem solving perspectives and provided port policy 
implications. Due to its communist regime, Vietnamese ports are owned, regulated and operated by 
GoV. This is a rare characteristics comparing with other port governance models in the world.  The 
academic contribution of this study is to fill the gap of Viet Nam based port studies as follows.  
First, this study proposes an econometrics approach which will help port managers to accurately 
forecast container cargo movement. This approach will help Vietnamese ports to reduce in wasteful 
investment in ports due to overestimating or underestimating port demand.  
Second, analysis of shippers’ behavior in southern part of Viet Nam by using discrete choice 
model is first time studied in this market. This can be regarded as a primary founding research which 
will stimulate more studies about maritime freight market in Viet Nam.  
Third, the theoretic model of partial port- government cooperative model is prove to be feasible 
and port expansion is not the only way to solve port congestion in HCMC, however, how will GoV 
see this result and whether they will adopt it is still an open question.  
With the formal establishment of the AEC in 2015, ASEAN is thriving ahead as a community by 
deepening its economic integration. The ASEAN Leaders envisioned a “post-2015 ASEAN” that 
will be politically cohesive, economically integrated and socially responsible. Other pillars of the 
ASEAN Community, covering the period 2016 – 2025, will start their synergy. In these days, 
Vietnamese port rationalization might not keep up with the pace of most modern ports in the ASEAN, 
but, Vietnamese port authority and port managers face constant challenges from demands of 
international mega carriers and strict requirements of shippers as TNCs. Thus, ports need to set up 
appropriate strategy in this competitive environment. More comprehensive studies about freight 
transport of Viet Nam and other ASEAN member states should be performed. 
 
110 
 
8.1.1 Summary of container shipping trends of Viet Nam: “Container shipping in Viet Nam 
follows common trend of the world, but it has its own characteristics.” 
The focus of chapter 4 is to analyze container vessels movements from northern and southern 
part of Viet Nam. Indicators used to describe the trend are number of port calls, dead weight tonnage 
(DWT), length overall (LOA) using time series data 1995- 2014. The comparison of vessel sizes 
three port clusters reveals that ship’s specification and number of calls vary by region obviously. 
Vessels calling Hai Phong are smaller than other ports. Over half of the ships are below 715 TEU, 
while most of the ships calling HCMC and CM are below 1500 TEU and 6500 TEU, respectively. 
During two decades number of ship calls HCMC increased by 4.5 times. Average size of vessels 
calling HCMC increased from 808 TEU (1998) to 1484 (2014). These vessels are classified as Early 
Containership Class to Fully Cellular Class used for the intra-Asia trade. 
With the cascade effect trend of vessel size, the next ship generation put into operation for intra-
Asia service will be the Panamax Class. However with draft restriction, HCMC port will not be able 
handle this vessel class. We suggest that port management should consider shifting vessel flows 
from HCM to Cai Mep ports. 
We study change in route structure such as frequency and number of services. Carriers dominated 
in Vietnam-based container market can be separated into three main groups namely, Viet Nam flag 
carriers, mega carriers from Europe and north eastern Asian flag carriers. Until 2006, a lot of changes 
had taken place for HCMC route services for HCMC route services: more frequent services.  
We find that vessels from HCM mainly serve cargoes in intra-Asia area, and they still use 
Singapore as the main port for transshipment. But the shares of Singapore and Hong Kong are 
decreasing, which have been playing as the transshipment ports for containers to/from Sai Gon New 
Port. The development of container shipping from Viet Nam makes us believe that container carriers 
have changed their strategies for Viet Nam market, especially the southern part of Viet Nam.  Ports 
in here have transformed themselves from satellite ports to a local hub port. The study reveals that 
Cai Mep acts for attracting the Super-Post Panamax Plus containerships calling for transpacific and 
trans-Eurasian service.  
 
8.1.2 Summary of structural relations and characteristics of container flows: “different port 
strategies for different parts of Viet Nam are needed.”  
In chapter 5, we use econometrics approach to estimate the univariate time series analysis model 
of container movements for eight individual ports and three parts of Viet Nam during 1995- 2015. 
The time plot illustrates that all time series exhibit upward trends, or random walk with/ without 
drifts and constant. If the data series is not stationary, we make it stationary by using differencing 
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technique. Regression results indicate that ARIMA models for three parts of Viet Nam are statistical 
at 99 per cent level and the northern and southern part follow AR process. The central part data 
series follows ARIMA (1, 1, 2) process. Regarding individual port data series, except for Hai Phong, 
other series follow AR process. By comparing the computed and observed data, we find that AR 
models of northern and southern part give good duplication. As for individual port data series, except 
for Ben Nghe and Quang Ninh, there is not much difference between observed and computed values. 
These well-fitted models can be used for forecasting the future port traffic in the five year period. 
Time series data reveal that port throughputs have changed dramatically, and trends are 
distinctively different after 2008. Hence, we use ARIMA Intervention model to investigate the effect 
of international economic situation, crisis (D1), and the Vietnam –US bilateral trade agreement (D2) 
on port through time series data. Results confirm Central part is insignificantly affected by D1, 
Northern part is positively influenced by D2 and southern port throughput is affected by both factors. 
We assume that ports with large international cargo share will be more fluctuated by external 
economic events, e.g. the share in the northern, central and southern is 72, 64 and 86 percent 
respectively. Indeed, estimated results confirm our assumption that is gateway ports, e.g. Tan Cang, 
Hai Phong and VICT, are more easily affected by exogenous factors than ports with high domestic 
share. Port implications include as follows. 
Ports in northern part of Viet Nam account for 30 percent of total port throughput, particularly 
Hai Phong and Quang Ninh are main gateway ports into northern part of Viet Nam. The forecast 
results reveal that this port group will see an annual growth of 60,000 – 80,000 TEUs. This port 
group will reach its full capacity soon, thus, to avoid the potential port congestion, port manager 
should plan for capacity expansion, dredging and constructing new terminals. 
Ports in central part of Vietnam: our ARIMA model is unable to duplicate cargo movement of 
this group with high accuracy. Because ports in central part are less affected by one-off economic 
events, in the future, we suggest that central ports focus on improving coastal trade connections.  Da 
Nang has an advantageous location to attract transshipment cargo from land-locked areas. Thus 
crossing borders connections should be facilitated the transshipment cargo, e.g. establishing free 
trade zones. However, with this scenario Da Nang port planners should foresee the higher fluctuation 
of port throughput. 
Result suggests that ports in southern part of Viet Nam will handle 6 – 7.8 million TEUs annually 
in next five years. With the total capacity of 12.5 million TEUs, better schemes of port utilizations, 
improving connections between ports and hinterland should be priorities.  
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8.1.3 Summary of Vietnamese shippers’ port choice behavior in southern part of Viet Nam 
We aim to build the disaggregated dataset and apply the discrete choice model to analyze the 
Vietnamese shippers’ behavior based on southern part of Viet Nam in chapter 6. We reveal the 
features of shippers’ preference in port choice for long-haul transport service. We construct the 
multinomial logit model of port-carrier combination choice which includes eight alternatives: HCM, 
CM port, four carrier alliances. Estimation results show that the proposed model fits well with the 
discrete choice model. Its application includes an analysis of the interaction between competing 
ports. This model can be applied to simulate the competition between two ports in the southern part 
of Viet Nam and how this competition would be affected changes in attributes. A planner could 
evaluate many hypothetical cases with this model. He could project the future demand for a port as 
populations and production pattern change. 
We find that at the disaggregated level, port facilities attributes are found insignificant statistically 
in short-term. Instead, the inverted frequency and direct connection are regarded as most significant 
factors for shippers.  Shippers prefer port that can attract large container vessels with direct 
connection. Shippers also prefer carrier-alliance with high punctuality record. The time factors such 
as port dwell time and sailing time have negative impact on port-carrier choice. As sea freight 
transport becomes a vital part in serving the intra-Asian supply chain and manufacturing plants, 
shippers put a lot of emphasis on the schedule and service reliability. 
This study also compares weight factor of coefficients of port choice logit model measuring 
shippers in other parts of the world. Recently, both American shippers and Vietnamese shippers 
have similar preference for vessel size and ocean time. While Vietnamese shipper’s behavior in the 
ocean leg is not much different from other models, in terms of the signs of attributes, Vietnamese 
shippers behave differently in the inland-transport leg. We find that geographical location of a port 
against its origin zone is not significant to Vietnamese shippers. They resort to further ports (CM) 
and using barges instead of barges which is more time consuming comparing with trucks.  
We also find that port authorities can indirectly influence two significant factors, namely service 
frequency and port dwell time. We suggest that port authorities gather more service frequencies for 
long haul service.  The service should be arranged to avoid port congestion and to reduce port dwell 
time. Also, government should invest more on infrastructures to enhance connectivity for shippers 
in distant hinterland such as Me Kong provinces rather than expansion ports.  
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8.1.4 Summary of the possibility of vertical cooperative relationship among ports and 
government 
From chapter 6, we find that CM is the dominant selection for port choice in the long-haul 
transport market. This market situation follows the goV’s port development plans (see chapter 2 and 
3), but, chapter 4 reveals that most vessel flows calling Vietnamese ports are sailing in the short haul 
market. GoV still looking for ways to re-bundle the intra-Asian cargo flows from the congested port, 
HCM, to non-congested one, CM. This is the reason why, in chapter 7, we combine the discrete 
choice model approach for intra-Asian service market with game theoretic approach and the cost-
benefit analysis from a social perspective to enhance market share for CM to enhance both port’s 
utilization and shippers’ benefit. We build up a market structure context where the benefit of port 
users and social welfare under normal condition can be measured by using two example ports in 
southern part of Viet Nam. Then, we try the sensitivity analysis for partial coordination of 
port/government-shipper under scenarios. We set up a market context where there exists 
government, two ports, carriers and shippers. Government provides policy scenarios which others 
will respond to, e.g. changing port controlled attributes to enhance the market share of non-congested 
port, CM. 
Firstly, under the non-cooperative situation, the Nash equilibrium is reached when both ports set 
the port charge at highest rate, 82 USD. Then, government cooperates with one port, CM, which is 
not congested and more willing to the coordination scheme to gain more market share in the short 
haul market. Government will agree with coordination schemes in four scenarios if the improved 
social welfare (port user’s utility and/ or port congestion reduction) is bigger than the subsidy for 
non-congested port. Our findings are as follows. 
- The Nash equilibrium of the market under cooperative scheme government - CM can be obtained. 
HCM port’s best response strategy is choosing the highest price. CM port by rebating the port 
charge gain more cargoes but this does not compensate for their loss of profit. Thus, in all 
scenarios, government subsidy plan is necessary to gain CM’s coordination.  
- If the government aims to reduce congestion by less than 30 per cent, scenario is an option. CM 
port’s coordination is charging the THC by less than 50 per cent of Base case. Their loss of 
revenue is 151,676 a month. 
- If the government aims to reduce congestion by less than 40 percent, they should select scenario 
1 or 3. In case no. 1, CM port’s charge is lowered at 20 USD per TEU, shipper’s utility is 
improved by 26.2 percent.  In case no.3, trucking companies agree to share loss with CM by 
charging inland transport charge less than 25 percent. 
- If the government wants to reduce the congestion by more than 50 percent, CM port charge needs 
to be declined by three quarters, and trucking charge decrease is 50 percent. The benefit for 
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shippers and government in this case is the most, but the trade-off the a total loss of 463096 USD 
per month. 
Finally, we investigate the feasibility of four scenarios by cost-benefit analysis. A subsidy plan 
is considered to be feasible if it is smaller than the total improvement of port congestion and 
shipper’s disutility. The results of cost benefit analysis reveal that two out of four scenarios feasible 
plans. Both scenarios (1 and 2) can generate more total improvement for the society than the subsidy, 
thus both social and commercial interests are secured. This implies that this vertical cooperative 
strategy might be applied in practice.  
8.2 Policy implications for Vietnamese ports  
When all member states in ASEAN region completely liberalize their markets by 2025, Viet Nam 
economy, which has not yet considered a market economy, might face a lot of competition from 
neighboring countries’ enterprises. Public- owned ports which currently account for a minimal share 
of domestic market might have to close down when goV do not include protections for those ports 
anymore. Hence, to empower Vietnamese ports in preparation for the prospective ASEAN 
Economic Community vision 2025, we propose port policy implications as follows. 
1. Port commercialization is essential for other SOEs in other parts of Viet Nam, e.g. Hai Phong, 
Da Nang and Me Kong river ports. The entry of private sector will attract capital investment 
flows, managing know-hows and high-skilled labors to improve port efficiency in other parts 
of Viet Nam. Moreover, privatized ports can promote the competitive strengths among ports 
in three regions of Viet Nam gradually.  
2. New facilities expansion schemes for ports should be conducted by using historical data on 
the regional base. It is essential that planners consider the economical background of the 
province where that port is basing. Derived demand for container handling services largely 
depends on either individual consumption or manufacturing industrial activities. Hence, the 
construction of new ports regardless of market demand for services and understanding of 
carriers’ strategies (also called supply side) will result in wastefulness of investment. We 
recommend port planners applying econometrics approach with high accuracy to forecast 
future port traffic. 
3. The centrally planned decision making mechanism in Vietnamese context has its own defects 
which might weaken the competitiveness of the port enterprises when ASEAN market is 
completely liberalized. To harmonize the benefits of stakeholders in the market economy and 
to enhance the efficiency of domestic enterprises at the initial stage, goV should consider our 
vertical cooperative schemes, e.g. port charge subsidy plans. 
4. The dominance of using river barge network to connect gateway ports to distant hinterland in 
southern part of Viet Nam is a successful example of modal shift trend from truck to barge. 
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Besides cost pressure, the increase in environmental concern is a strong motivation for this 
modal shift in other parts of Viet Nam. 
8.3 Research limit and future studies 
During conducting the research, we encountered several limitations. Firstly, data limitation and 
transparency remains the biggest barrier which was mentioned in the beginning. We must recognize 
that we only modeled a small percent of short-haul cargo market due to lack of service from CM 
and import cargo flows have not been modelled. We question the difference in port choice model. 
This study did not identify small shippers and big shippers who will have bargain power to negotiate 
port charge and ocean freight.  
Data observation for both logit models was collected in one month which might not reflect big 
changes from carrier’s decision on schedules or tariff rates. Hence, these models could not be well 
fit with actual data. This data limitation keeps us from trying more sophisticated models such as the 
nested logit. Also, with only two port alternatives it was not viable to estimate parameters, hence, 
the port- carrier alliance alternatives have been used. But, it is difficult to quantitatively conclude 
whether port or carriers will influence more on shippers’ decision making. 
The second limitation involves shortcomings of the chosen model itself as a representation of the 
real world decisions. In chapter 6, we indirectly include factors with the port facilities specific 
variables in a choice model, but we could not represent the variation among individual shipments. 
We expect to determine our port investment could increase market share. Our results suggest that 
ports cannot always influence the characteristics affecting shippers’ decision. Nowadays, 
technologies deployed at terminals are highly transferable and easily transferable due to the sharing 
of customers. Hence, a port’s advantage might result from external factors, including good 
hinterland connectivity connection and hinterland population.  
A number research questions require further research. We emphasize that our research focused 
on the assumption that the assignment of vessels to ports is fixed. Our model result in chapter 6 and 
7 showed that frequency of sailing is more significant than vessel capacity in short-term decision. 
Why do carriers not sail the smallest vessels as frequently as possible? Carriers must exploit scale 
economies of vessel size in order to remain cost competitive.  Henceforth, ports must be able to 
accommodate larger vessels if they wish to compete. Our model of short-term shipment assignment 
does not explain economic viability of ports in a fixed situation. We could combine this model with 
an analysis of vessel assignment to represent the competition faced by ports, both today and in the 
future. Last but not least, more understanding and comprehensive studies about transport sectors in 
ASEAN member States are desirable for both policy makers, industrial service providers and 
service-end users. 
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